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6.2015.2 Register Descriptions ............ cece ee sese essere sese essere ennenen nee 1634 

6.20.6 Synchronizer Implemertaton. sse ee ee eee e eee 1642 
6.20.7. Skew request check... 1643 
AAS Programming Model..............ccecccceeceececeeseeeeeeeeeeeeeeeneeeeeeeseeeeseeseeseeeeneeeeeeeneaes 1643 
6.20.8.1 100K mode program examples sese eee eee eee eee 1644 

6.20.8.2 400K mode program examples sese eee eee eee eee 1644 

6.20.8.3 HS mode program examples eee eee eee eee eee ee eee 1645 

6.20.8.4 DMA mode program examples sss sese eee eee eee 1645 

6.20.9 Programming NOS, egn iea anze oy oaia oi 9 ia eta Treanna 1646 
6.20.10 Key Integration Points -sssrini eneon an RE EKEN KRE RE RERA RA 1646 
6:20.11. Integration. Diagramm nersik A aH aana E 1646 
9 a P e alle lane 1646 
6.20.13 Clocks and Resets sese eee eee 1647 
6.20.14 Interrupt REQUESTS ....... eee cece cece eee ee ee enee cece miir AE EENE ir a 1647 
6-2015 DMA REQUCSIS giess eege sde geegeg seess deed dee ege deed tudes 1647 
6-20:16. Bus Mtem aces resnas ocveveatends uel ude geed geed Eden ee 1648 
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6:20.17 < Te la) oder éeéeg dees tested eaheesa CAS degt aiaa aiad iaaa 1648 

PAUGIO SUDSY SUCH ccs oe so Seca se cca ws lad chee ws acs ee ache ch na a Sate abe carne che cece deep ce eee 1649 
7.4 OVEIVIOW TEE 1649 
7.2 Audio ece ate ceviaacccchvasdsnebvandscclvestetevedar cave adivelecnteheuvestenevbdaceceesiates 1650 
7.2.1 lnn sle' gies) EEN 1650 

7.2.1.4 SET ege geed 1650 

7.2.1.2 ee ene IN EE 1650 

7.2.1.3 Hertommanmces iaren naai aaan iaaa aaa RARA 1650 

7.2.2 Electrical specifications sssrinin iu ananin NN ANANKA NANENANE KRA 1651 

7.2.2.1 Absolute Maximum Ratings E 1651 

7.2.2.2 Recommended Operating Condiiong.. sss sees sese eee eee eee: 1652 

7.2.2.3 Required External Components EE 1652 

7.2.2.4 Electrical Characteristics EE 1653 

7.2.3 Reference Pin Description sse esse esse se eee see esse: «e: aine. A e E... 1657 

7.2.4 AUG 10D ieee eine le cae p, Re "WE 1659 

7.2.4.1 TUNN gees mm, H E, dE 1659 

7.2.4.2 Features .......ccceccceceesseeecreeceeregense eee gies MÉ... Ae 1660 

7.2.4.3 Signal Description... 1660 

7.2.4.4 Function Description 25. Ry msd... asses 1661 

7.2.4.5 Control Registers Au 1662 

7.2.5 Codec Hegisterg vun p, enceeeeceeeeeeeeseaeeeeaceeseeeeeseeaeeaees 1678 

7.2.5.1 Memory Map A. nnn nnn nenen 1678 

7.2.5.2 Register Desbrnptiion... O asses nnn 1680 

7.3 125 Serial INtCrface sese EE, HEEN 1789 
7.3.1 General Features . sss T... anne nenen nenen nenen nenen 1789 

7.3.2 DSP Mode Tittin e Wf, EEN 1790 

7.3.3 Eddie RI], Tek fin, MEN 1791 

7.4 VBC Interface ....... a... "Sr, WEE 1792 
7.4.1 GO Cu Wf, WÉI MË 1792 

7.4.2 NZ Ve Win, WE 1792 

7.4.3 Sl eme, Ele ve EE 1792 

7.4.3.1 Path Control and Function Module sss sese sees eee eee 1793 

7.4.3.2 Glock DOMAIN sesse eaaa AE RARER 1800 

7.4.3.3 12S Slave Interface. 1800 

7.4.3.4 VBC clock structure sss eee ee eee eee 1800 

7.4.4 VBC_VBC_REGBANK Register Address Map. 1801 

7.4.4.1 VBC MODULE CU. 1817 

7.4.4.2 VBC DAC DOGMIXER DO0.. sese eee 1819 

7.4.4.3 VBC DAC DOGMIXER DOT... 1819 

7.4.4.4 Vegan NU 1820 

7.4.4.5 VBC -ENABLE CT H T 1821 

7.4.4.6 VBG- BIER 1822 

7.4.4.7 VBC INT (CT RL E 1823 

7.4.4.8 VBC DAT FORMAT CIR... 1824 

7.4.4.9 VBC IS e 1 EE 1825 

7.4.4.10 VBC DAC PATH CIR... 1827 

7.4.4.11 VBC DAC DG CIR... 1828 

7.4.4.12 VBC DAC HP CIR... 1829 
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7.4.4.13 
7.4.4.14 
7.4.4.15 
7.4.4.16 
7.4.4.17 
7.4.4.18 
7.4.4.19 
7.4.4.20 
7.4.4.21 
7.4.4.22 
7.4.4.23 
7.4.4.24 
7.4.4.25 
7.4.4.26 
7.4.4.27 
7.4.4.28 
7.4.4.29 
7.4.4.30 
7.4.4.31 
7.4.4.32 
7.4.4.33 
7.4.4.34 
7.4.4.35 
7.4.4.36 
7.4.4.37 
7.4.4.38 
7.4.4.39 
7.4.4.40 
7.4.4.41 
7.4.4.42 
7.4.4.43 
7.4.4.44 
7.4.4.45 
7.4.4.46 
7.4.4.47 
7.4.4.48 
7.4.4.49 
7.4.4.50 
7.4.4.51 
7.4.4.52 
7.4.4.53 
7.4.4.54 
7.4.4.55 
7.4.4.56 
7.4.4.57 
7.4.4.58 
7.4.4.59 
7.4.4.60 
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VBC_DAC_ALC_CTRLO.... eee 1830 
VBC DAC ALC CIR)... 1830 
VBC DAC ALC CIR. 1831 
VBC DAG “ALG. CT RUG EE 1831 
VBC -DAC ALO CT EE 1832 
VBC DAC ALC. CTRL 5ra ea 1832 
VBC DAC ALG. CIR. .cid tan oresouo eivai 1833 
VBC DAC ALC CTRL... 1833 
VBC DAC ALC CTRUB. see 1834 
VBC_DAC_ALC_ CIR. 1834 
VBC DAC ALC CTRUID.. ee eee eset eneeeneeennernaees 1835 
VBC DAC BT CTDL, assessed A D 1835 
VBC DAC GT CT. eee serene nere ee Me A 1836 
VBC_ADC_ PATH CTRL... sssseesse seene enr Mtge N Me 1836 
VBC_ADC01_DG_CTRL enen, ep 1838 
VBC_ADC23_ DG CIR... dp, D, Daana 1838 
VBC ADC EO CTRL eee AN.. Bee $t 1839 
VBC_ADC_SRC_CTRL.....@ 09... A RN... 1840 
VBC DAC GHG CIR wé SS E.n 1841 
VBC_MIXER_CTRL........ Ay. ennenen 1841 
VBC_ST_FIFO_CTRL a 1843 
VDC INT EN, A WS annere 1843 
VBC INT (CUR vie fc Re HEEN 1844 
VBC INT RAN STS Siitonen anaa 1845 
VDC IN Lei TD... m... nesne nre 1845 
VBC_DAC_NGC_VTHD 0.0... seer ereenn nner nne 1846 
VBC DAC NGC TTHD see 1846 
VBC DAC NGC CIR. 1847 
VEA DACO FIFO- STS onra sees sees eaS 1847 
VBC_DAC1_FIFO_STS 0000. ccee cee cene eens seeeeeeeeseeeeeeeeeaes 1848 
VBC INNER FIFO GIÉ eee ereer eee nenen enne 1849 
NBC CHN EN aostralieg onl laters 1850 
VBC: DAC2 FIFO STS EE 1851 
VBC. DAGCS FIFO SUS E 1851 
VBC. ADCO_FIFO_STS).cascccind waded anieteientnateie 1852 
VBC- ADC1- lee EE 1852 
VBC ADHG2 RIEG GIÉBA aiaa 1853 
VBC ADCS: sle EE 1854 
VBC_DAC01_FIFO_LVL 0... ee ee terete renee eeeeneeeneeenaee 1854 
VBC_DAC23_FIFO_LVL 0... eee eee eeeeeeeeeeneesneeteeenaeenaees 1855 
VBC_ADC01_FIFO_LVL oe ee terete eeeeetneeeeetneenaee 1855 
VBC ADG23) FIFO EE 1856 
VBC IS- STS anans ian aaa a a A 1857 
VBG -FM MUTE a 1857 
VBC VERSION E 1858 
VBC DAC EOp COEPO H. 1859 
VBC DAC EOR COEFO L.A 1859 
VBC DAC EOG COEFT H. 1860 
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7.4.4.61 
7.4.4.62 
7.4.4.63 
7.4.4.64 
7.4.4.65 
7.4.4.66 
7.4.4.67 
7.4.4.68 
7.4.4.69 
7.4.4.70 
7.4.4.71 
7.4.4.72 
7.4.4.73 
7.4.4.74 
7.4.4.75 
7.4.4.76 
7.4.4.77 
7.4.4.78 
7.4.4.79 
7.4.4.80 
7.4.4.81 
7.4.4.82 
7.4.4.83 
7.4.4.84 
7.4.4.85 
7.4.4.86 
7.4.4.87 
7.4.4.88 
7.4.4.89 
7.4.4.90 
7.4.4.91 
7.4.4.92 
7.4.4.93 
7.4.4.94 
7.4.4.95 
7.4.4.96 
7.4.4.97 
7.4.4.98 
7.4.4.99 
7.4.4.100 
7.4.4.101 
7.4.4.102 
7.4.4.103 
7.4.4.104 
7.4.4.105 
7.4.4.106 
7.4.4.107 
7.4.4.108 
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VBC_DAC_EQ6_COEF1_ L.A 1860 
VBC DAC EOG COEE2 H 1861 
VBC DAC EOG COEE2 Li 1861 
VBC DAC EQ6. COEFS H E 1862 
VBC -DAC EQ6: COQEF3 L. assire io ien aaa aai 1862 
VBC DAC EOG CGOEFA H risiini 1863 
VBC DAC EQ6. COEF4. Laas ta aiden 1863 
VBC DAC EOG COEPR H. 1864 
VBC DAC EOR: COEF5 L.A 1864 
VBC DAC EOG COEFR H 1865 
VBC DAC EOG COEFR LN 1865 
VBC DAC EOG COEE7 HA 1866 
VBC DAC EOG COEE7 LN 1866 
VBC DAC EOG COEFR HN 1867 
VBC DAC EOG COEPR L.e A. R nner 1867 
VBC DAC EOG COEPO HENN 1868 
VBC_DAC_EQ6_COEF9_L........... Se Te 1868 
VBC DAC EOG COEFID Ha 1869 
VBC DAC EOG COEFIDO La 1869 
VBC_DAC_EQ6_COEF11 H... 1870 
VBC_DAC_EQ6_COEF11_ L.A 1870 
VBC DAC EOG COEFIZ H. 1871 
VBC_DAC_BQ6 COERWZ D... cece enen nenen enne 1871 
VBC DAC EOG COBR12 H 1872 
VBC_DAC_EQ6_COEF13_ L.A 1872 
VBC DAC EOG COEFIA H 1873 
VBC DAC EOG COEFIAL eee eee retreats 1873 
VBC_DAC_EQ6_COEF15_ H 1874 
VBC_DAC_EQ6_COEF15 LA 1874 
VBC DAC EOG COEPIR H. 1875 
VBC DAC EOG COEPIB LA 1875 
VBC DAC EQ6 COEF17 H 1876 
VBC_DAC_EQ6_COEF17_ LA 1876 
VBC DAC EOG: COEF18 H 1877 
VBC DAC EOG COEF18 L.A 1877 
VBC DAC EQ6 COEFIO H 1878 
VBC_DAC_EQ6_COEF19 L.A 1878 
VBC DAC EQ6- COEF20 H 1879 
VBC DAC EOG COEE20 L.A 1879 
VBC DAC EOG COEFOIU H 1880 
VBC DAC _EQ6 COEF21 L.A 1880 
VBC DAC EGG: COEFOO H 1881 
VBC DAC EGOR: COEF22. L.A 1881 
VBC DAC EQ6 COEF23 H 1882 
VBC DAC EOG COEFZO L.A 1882 
VBC DAC EOG COEFOA H 1883 
VBC DAC EOR COEF24 L.A 1883 
VBC DAC EOG COEFOR H 1884 
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7.4.4.109 VBC DAC EOG COEF25 LL 1884 
7.4.4.110 VBC DAC EOG COEF26_ H 1885 
7.4.4.111 VBC DAC EOG COEF26 E 1885 
7.4.4.112 VBC DAC EOG COEFZZ H 1886 
7.4.4.113 VBC DAC EQ6 COEF27. E 1886 
7.4.4.114 VBC DAC EOG COEF28_ H. 1887 
7.4.4.115 VBC DAC EOG COEF28 E 1887 
7.4.4.116 VBC DAC EOG COEF29_ H. 1888 
7.4.4.117 VBC DAC EOG COEF29 E 1888 
7.4.4.118 VBC DAC EOG COEFS30_ H 1889 
7.4.4.119 VBC DAC EOG COEFS30 E 1889 
7.4.4.120 VBC DAC EOG COEFZI H. 1890 
7.4.4.121 VBC DAC EOG COEF81_ E. 1890 
7.4.4.122 VBC DAC EOG COEFZZ H. 1891 
7.4.4.123 VBC DAC EOG COEE32 E. 1891 
7.4.4.124 VBC DAC EOG COEFS33_ H. 1892 
7.4.4.125 VBC DAC EOG COEFS33 La 1892 
7.4.4.126 VBC DAC EOG COEF34_ H 1893 
7.4.4.127 VBC DAC EQ6 COEFS34 EL. 1893 
7.4.4.128 VBC DAC EOG COEFS5 H 1894 
7.4.4.129 VBC DAC EOG COEFS5 LL 1894 
7.4.4.180 VBC DAC EOG COEFZG H. 1895 
7.4.4.1381 VBC DAC EQ6 COEFS36 E 1895 
7.4.4.1382 VBC DAC EOG COEFS37_ H 1896 
7.4.4.1383 VBC DAC EOG COEF87 E 1896 
7.4.4.1384 VBC DAC EOG COEFS38_ H. 1897 
7.4.4.185 VBC DAC EOG COEFS38 EL 1897 
7.4.4.186 VBC DAC EOG COEFS39_ H. 1898 
7.4.4137 VBC DAC EOG COEFS39 E 1898 
7.4.4.1388 VBC DAC EOG COEF40_ H 1899 
7.4.4.189 VBC DAC EOG COEF40 E 1899 
7.4.4.140 VBC DAC EOG COEF41_ H 1900 
7.4.4.141 VBC DAC EOG COEF41 E 1900 
7.4.4.142 VBC DAC EOG COEF42_ H 1901 
7.4.4.143 VBC DAC EOG COEF42 E 1901 
7.4.4.144 VBC DAC EQ4 COEFO_ H 1902 
7.4.4.145 VBC DAC EQ4 COEFO E 1902 
7.4.4.146 VBC DAC EQ4 COEF1 H 1903 
7.4.4.147 VBC DAC EQ4 COEF1 E. 1903 
7.4.4.148 VBC DAC EQ4 COEFZ H. 1904 
7.4.4.149 VBC DAC EQ4 COEFZ EL 1904 
7.4.4.150 VBC DAC EQ4 COEFZH. 1905 
7.4.4.151 VBC DAC EQ4 COEFS E 1905 
7.4.4.152 VBC DAC EQ4 COEF4 H 1906 
7.4.4.153 VBC DAC EQ4 COEF4 LL 1906 
7.4.4.154 VBC DAC EQ4 COEFS H 1907 
7.4.4.155 VBC DAC EQ4 COEFS LL 1907 
7.4.4.156 VBC DAC EQ4 COEFG H 1908 
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7.4.4.157 
7.4.4.158 
7.4.4.159 
7.4.4.160 
7.4.4.161 
7.4.4.162 
7.4.4.163 
7.4.4.164 
7.4.4.165 
7.4.4.166 
7.4.4.167 
7.4.4.168 
7.4.4.169 
7.4.4.170 
7.4.4.171 
7.4.4.172 
7.4.4.173 
7.4.4.174 
7.4.4.175 
7.4.4.176 
7.4.4.177 
7.4.4.178 
7.4.4.179 
7.4.4.180 
7.4.4.181 
7.4.4.182 
7.4.4.183 
7.4.4.184 
7.4.4.185 
7.4.4.186 
7.4.4.187 
7.4.4.188 
7.4.4.189 
7.4.4.190 
7.4.4.191 
7.4.4.192 
7.4.4.193 
7.4.4.194 
7.4.4.195 
7.4.4.196 
7.4.4.197 
7.4.4.198 
7.4.4.199 
7.4.4.200 
7.4.4.201 
7.4.4.202 
7.4.4.203 
7.4.4.204 
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VBC DAC EOA COEFR Li 1908 
VBC DAC EOA COEE7 H. 1909 
VBC DAC EOA COEE7 L.A 1909 
VBC DAC EQ4 COEF8 H. 1910 
VBC DAC EQ4 eed 1910 
VBC_DAC_EQ4. COEF9_H srira 1911 
VBC..DAG_EQ4 COEF9 Lsien iava ie 1911 
VBC DAC EOA COEFID H 1912 
VBC DAC EOA COEFIDO L.A 1912 
VBC_DAC_EQ4_COEF11_H ow... ecient eerie 1913 
VBC DAC EOA COEFIT L.A 1913 
VBC DAC EOA COEE12 Ha 1914 
VBC_DAC_EQ4_COEF12_ LEE 1914 
VBC DAC EOA COEFIZ Ha 1915 
VBC_DAC_EQ4_COEF13_ L.e 6... nnn 1915 
VBC DAC EOA COEFIA H... as~: dp. annee 1916 
VBC DAC EOA COEFIA L.A 1916 
VBC_DAC_EQ4_COEF15_ Ha 1917 
VBC_DAC_EQ4_COEF15 La 1917 
VBC DAC EOA COEFIBGH eect ener teenies 1918 
VBC DAC EOA COEFEIRG L.A 1918 
VBC DAC Eda ORE SPS, sees ereer ereenn 1919 
VBC_DAC_BQ4 COBRLZ Bonn... cece eenn nenen enne 1919 
VBC DAC EGOR. COBR1B H 1920 
VBC DAC EQ4 COEFIR L.A 1920 
VBC DAC EO4A COEFIO H 1921 
VBC_DAC_EQ4_COEF19_ L.A 1921 
VBC DAC EOA COEE20 H 1922 
VBC DAC EO COEE20 LA 1922 
VBC DAC EO COEFZI H. 1923 
VBC_DAC_EQ4_COEF21_ L.A 1923 
VBC DAC EOA COEF22 H 1924 
VBC_DAC_EQ4_COEF22_ LA 1924 
VBC DAC EQ4 COEF23 H 1925 
VBC_DAC_EQ4. COEF23_Lettis.c enc aaeteentenienees 1925 
VBC DAC EOA COEF24 H 1926 
VBC_DAC_EQ4_COEF24_ L.A 1926 
VBC DAC a COEFOR H 1927 
VBC_DAC_EQ4_COEF25_ L.A 1927 
VBC DAC EOA COEFOR H 1928 
VBC DAC EOA COEE26 L.A 1928 
VBC DAC EOA COEF27- H 1929 
VBC DAC EQ4 COEF27 Cosuri endiyini eaaa 1929 
VBC DAC EQ4 COEF28 H 1930 
VBC DAC EOA COEE2B L.A 1930 
VBC_ADC01_EQ6_COEFO_H ...... eect rere tates 1931 
VBC ADCO1 EOG COEPDO Li 1931 
VBC ADCO1 EOG COEFT H. 1932 
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7.4.4.205 
7.4.4.206 
7.4.4.207 
7.4.4.208 
7.4.4.209 
7.4.4.210 
7.4.4.211 
7.4.4.212 
7.4.4.213 
7.4.4.214 
7.4.4.215 
7.4.4.216 
7.4.4.217 
7.4.4.218 
7.4.4.219 
7.4.4.220 
7.4.4.221 
7.4.4.222 
7.4.4.223 
7.4.4.224 
7.4.4.225 
7.4.4.226 
7.4.4.227 
7.4.4.228 
7.4.4.229 
7.4.4.230 
7.4.4.231 
7.4.4.232 
7.4.4.233 
7.4.4.234 
7.4.4.235 
7.4.4.236 
7.4.4.237 
7.4.4.238 
7.4.4.239 
7.4.4.240 
7.4.4.241 
7.4.4.242 
7.4.4.243 
7.4.4.244 
7.4.4.245 
7.4.4.246 
7.4.4.247 
7.4.4.248 
7.4.4.249 
7.4.4.250 
7.4.4.251 
7.4.4.252 
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VBC_ADC01_EQ6_COEF1_ Li 1932 
VBC ADCO1 EOp COEFZ H 1933 
VBC ADCO1 EO6G COEFZ Li 1933 
VBC ADCO1 EGG. COEF H 1934 
VBC. ADC01. EGG. COEFSG LAatosregkuergiregergessgetieu ege gé 1934 
VBC_ADC01_EQ6_COEF4_H 0... cece sneer eerie 1935 
VBC ADCOT EOG COEFA Li 1935 
VBC ADCO1 EOG COEFR H. 1936 
VBC ADCO1 EOG COEFR L.A 1936 
VBC ADCO1 EOG COEFR H. 1937 
VBC ADCO1 EOG COEFR LE 1937 
VBC ADCO1 EOpë COEFZ Ha 1938 
VBC_ADC01_EQ6_COEF7 LN 1938 
VBC ADCO1 EOG COEFR Ha 1939 
VBC ADCO1 EOG COEFR L... 60... nner 1939 
VBC_ADC01_EQ6_COEF9_H ow... etic rete eats 1940 
VBC ADCOT EOG COEPO Lan 1940 
VBC ADCO1 EOG COEFIO H 1941 
VBC ADCO1 EOG COEFIO La 1941 
VBC_ADC01_EQ6_COEF11 H 1942 
VBC ADCO1 EOG COEPIT Li 1942 
VBC ADCO1 EOp COEFIZ H. 1943 
VBC ADCO1 EO6G COEFTIZ Li 1943 
VBC_ADC01 EOG CGOEPIA H 1944 
VBC_ADC01_EQ6_COEF13_ Li 1944 
VBC ADCOT EOG COEFIA H 1945 
VBC ADCO1 EO6G COEFIA Li 1945 
VBC_ADC01_EQ6_COEF15_H ow. cece ene eerie 1946 
VBC_ADC01_EQ6_COEF15 LA 1946 
VBC ADCO"T EOG CGOEFIB H 1947 
VBC ADCO"T EOG CGOEPFIB LA 1947 
VBC ADCO1 EOp COEFIZ H 1948 
VBC ADCO"T EOp GOETZ L.A 1948 
VBC_ADC01_EQ6_COEF18_H ow. eee creer eerie 1949 
VBC ADCO1 EO6G COEFIB Li 1949 
VBC_ADC01_EQ6_COEF19_ H. 1950 
VBC_ADC01_EQ6_COEF19_ Li 1950 
VBC ADCO1 EOG COEFOO H. 1951 
VBC ADCO1 EOG COEFOO Li 1951 
VBC_ADC01_EQ6_COEF21_H ow... cece ener eerie 1952 
VBC_ADC01_EQ6_COEF21_L..... eee eee treet eats 1952 
VBC_ADC01_EQ6_COEF22_H owe eet u ros 1953 
VBC ADCO1 EGG: COEFOO Li 1953 
VBC ADCO"T EOG COEE223 H 1954 
VBC_ADC01_EQ6_COEF23 Li 1954 
VBC_ADC01_EQ6_COEF24_H ow... eee ener ene eaees 1955 
VBC ADCO1 EOG COEFOA Li 1955 
VBC ADCO1 EOG COEFOR H. 1956 
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7.4.4.253 VBC_ADC01_EQ6_COEF25 L.A 1956 
7.4.4.254 VBC ADCOT EOp COEE26 H 1957 
7.4.4.255 VBC ADCOT EOG COEE26 L.A 1957 
7.4.4.256 VBC ADCOT EOR COEE27 H. 1958 
7.4.4.257 VBC_ADC01_EQ6_COEF27_ L.A 1958 
7.4.4.258 VBC ADCOT EOp COEE2B H 1959 
7.4.4.259 VBC_ADC01_EQ6_COEF28_ LA 1959 
7.4.4.260 VBC_ADC01_EQ6_COEF29_ H 1960 
7.4.4.261 VBC_ADC01_EQ6_COEF29_ L.A 1960 
7.4.4.262 VBC ADCOT EOR COEE20 H. 1961 
7.4.4.263 VBC_ADC01_EQ6_COEF30 L.A 1961 
7.4.4.264 VBC ADCOT EOR COEE2T Han 1962 
7.4.4.265 VBC ADCOT EOG COEFEZI L.A 1962 
7.4.4.266 VBC ADCOT EOR COEE232 HARENNE 1963 
7.4.4.267 VBC ADCOT EOG COEFZZ L.A 1963 
7.4.4.268 VBC ADCOT EOR COEE232 H... 1964 
7.4.4.269 VBC_ADC01_EQ6_COEF33_ L.A 1964 
7.4.4.270 VBC ADCOT EOG COEFZA H. 1965 
7.4.4.271 VBC_ADC01_EQ6_COEF34_ L.A 1965 
7.4.4.272 VBC_ADC01_EQ6_COEF35 H. 1966 
7.4.4.273 VBC_ADC01_EQ6_COEF35 L.A 1966 
7.4.4.274 VBC ADCOT EOG COEFZG H 1967 
7.4.4.275 VBC ADCOT EOG COEFEZG LA 1967 
7.4.4.276 VBC ADCOT EOR COEE237 H. 1968 
7.4.4.277 VBC ADCOT EOp COEFZ/Z L.A 1968 
7.4.4.278 VBC ADCOT EOG COEFZG H 1969 
7.4.4.279 VBC_ADC01_EQ6_COEF38_ LA 1969 
7.4.4.280 VBC ADCOT EOG COEFZO H 1970 
7.4.4.281 VBC_ADC01_EQ6_COEF39_ LA 1970 
7.4.4.282 VBC ADCOT EOp COEFAO H. 1971 
7.4.4.283 VBC ADCOT EOG COEFAO L.A 1971 
7.4.4.284 VBC ADCOT EOR COEFAT H. 1972 
7.4.4.285 VBC_ADC01_EQ6_COEF41_ L.A 1972 
7.4.4.286 VBC ADCOT EOR COEFAZ H. 1973 
7.4.4.287 VBC_ADC01_EQ6_COEF42_ L.A 1973 
7.4.4.288 VBC_ADC23_EQ6_COEFO H. 1974 
7.4.4.289 VBC ADC23 EOR COEEÙ LA 1974 
7.4.4.290 VBC ADCG23 EOp COEFTI H. 1975 
7.4.4.291 VBC_ADG23_EQ6_COEF 1 LA 1975 
7.4.4.292 VBC ADC23 EOp COEE2 H 1976 
7.4.4.293 VBC ADCG23 EOp COEE2 LA 1976 
7.4.4.294 VBC ADC23 EOp COEFEZ HA 1977 
7.4.4.295 VBC ADC23 EOR COEFZ L.A 1977 
7.4.4.296 VBC ADC23 EOp COEFA H 1978 
7.4.4.297 VBC_ADC23_EQ6_COEF4 La 1978 
7.4.4.298 VBC ADC23 EOp COEFER H. 1979 
7.4.4.299 VBC ADC23 EOp COEFER L.A 1979 
7.4.4.300 VBC ADC22 EOp COEFG H. 1980 
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7.4.4.301 
7.4.4.302 
7.4.4.303 
7.4.4.304 
7.4.4.305 
7.4.4.306 
7.4.4.307 
7.4.4.308 
7.4.4.309 
7.4.4.310 
7.4.4.311 
7.4.4.312 
7.4.4.313 
7.4.4.314 
7.4.4.315 
7.4.4.316 
7.4.4.317 
7.4.4.318 
7.4.4.319 
7.4.4.320 
7.4.4.321 
7.4.4.322 
7.4.4.323 
7.4.4.324 
7.4.4.325 
7.4.4.326 
7.4.4.327 
7.4.4.328 
7.4.4.329 
7.4.4.330 
7.4.4.331 
7.4.4.332 
7.4.4.333 
7.4.4.334 
7.4.4.335 
7.4.4.336 
7.4.4.337 
7.4.4.338 
7.4.4.339 
7.4.4.340 
7.4.4.341 
7.4.4.342 
7.4.4.343 
7.4.4.344 
7.4.4.345 
7.4.4.346 
7.4.4.347 
7.4.4.348 
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VBC ADC23 EOG COEFR Li 1980 
VBC ADC23 EOp COEFZ H 1981 
VBC ADC23 EOp COEFZ Li 1981 
VBC ADC33 EOR. CGOEFR H. 1982 
VBG ADGC23: EQ6. COEFS. LAesregktkueegceuger ges sgetieu ege dé 1982 
VBC_ADC23_EQ6_ COEPO H. 1983 
VBC_ADC23. EOG COEFS TL... acide 1983 
VBC ADC23 EOG COEFIO H 1984 
VBC_ADC23_EQ6_COEF10_L..... eee reer eae 1984 
VBC ADC23 EOG COEFII H 1985 
VBC ADC23 EOG COEFII LN 1985 
VBC ADC23 EOp COEFTIZ Han 1986 
VBC ADC33 EOG CGOEPIZ L.e A T. 1986 
VBC ADC23 EOG COEFIZ HENN 1987 
VBC ADC23 EOG COEFIZ Lasses 60... nnn 1987 
VBC_ADC23_EQ6_COEF14_H owe annee 1988 
VBC_ADC23_EQ6_COEF14_L..... D AS.. AP. 1988 
VBC ADC23 EOG COEFIBR H. 1989 
VBC ADC23 EOG COEFIR La 1989 
VBC_ADC23_EQ6_COEF16 H 1990 
VBC ADC23 EOG COEFIB Li 1990 
VBC ADC23 EOp GOETZ H. 1991 
VBC ADC228EOp COEFIZ Li 1991 
VBC ADC23 EOG COEFIB H. 1992 
VBC ADGZ22 EOG COEFIB Li 1992 
VBC_ADC23_EQ6_COEF19_H ow... eee ener ene eaees 1993 
VBC_ADC23_EQ6_COEF19 Li 1993 
VBC ADC23 EOG COEFOO H. 1994 
VBC ADC33 EOG CGOEFOO LA 1994 
VBC_ADC23_EQ6_COEF21_ H 1995 
VBC_ADC23_EQ6_COEF21_ L.A 1995 
VBC ADC23 EOG COEFOO H. 1996 
VBC ADC33 EOp CGOEFO LA 1996 
VBC ADC33 EQ6 COEF29 H 1997 
VBC_ADC23_EQ6 COEF29 Li 1997 
VBC _ADC23. EGG. COEFOA H. 1998 
VBC ADC23 EOG COEFOA Li 1998 
VBC ADC23 EOG COEFOR H. 1999 
VBC_ADC23_EQ6_COEF25 Li 1999 
VBC ADC23 EOG COEFZG H. 2000 
VBC ADC23 EOG COEFOR Li 2000 
VBC ADC33 EOp COEE27 H. 2001 
VBC ADC23 EQ6 COOL 2001 
VBC ADC33 EOG CGOEFOR H 2002 
VBC_ADC23_EQ6_COEF28_L..... eee eee terete tree treet 2002 
VBC ADC23 EOG COEFZO H. 2003 
VBC_ADC23_EQ6_COEF29_ Li 2003 
VBC ADC23 EOG COEFOO H. 2004 
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7.4.4.349 VBC ADC22 EOG COEE30 L.A 2004 
7.4.4.350 VBC ADC22 EOG COEFAI H. 2005 
7.4.4.351 VBC_ADC23_EQ6_COEF31_ EL... 2005 
7.4.4.352 VBC_ADC23_ EOG COEE32 H. 2006 
7.4.4.353 VBC ADC22 EOG COEFAZ L.A 2006 
7.4.4.354 VBC ADC22 EOG COEFAä H. 2007 
7.4.4.355 VBC ADC22 EOG COEFAä L.A 2007 
7.4.4.356 VBC ADC22 EOG COEFAA H 2008 
7.4.4.357 VBC_ADC23_ EOG COEFAA L.A 2008 
7.4.4.358 VBC ADC22 EOG COEFAR H. 2009 
7.4.4.359 VBC_ADC23_EQ6_ COEFAR L.A 2009 
7.4.4.360 VBC ADC22 EOG COEFOG HA 2010 
7.4.4.361 VBC ADC22 EOG COEFAG L.A 2010 
7.4.4.362 VBC ADC22 EOG COEE37 H... 2011 
7.4.4.363 VBC_ADC23_EQ6_COEF37_L.......c AAA 2011 
7.4.4.364 VBC ADC22 EOG COEFAR Ha 2012 
7.4.4.365 VBC ADC22 EOG COEFAR La 2012 
7.4.4.366 VBC ADC22 EOG COEFäO H. 2013 
7.4.4.367 VBC_ADC23_EQ6_COEF39_ Li 2013 
7.4.4.368 VBC_ADC23_ EOG COEFAU H 2014 
7.4.4.369 VBC_ADC23_EQ6_ COEF40 E. 2014 
7.4.4.370 VBC ADC22 EOG COEFAT H. 2015 
7.4.4.371  VBC_ADC23_EQ6_COEF41_ L.A 2015 
7.4.4.372 VBC_ADC23_ EOG COEFAZ H 2016 
7.4.4.373 VBC_ADC23_ EQ6 COEF42_ L.A 2016 
7.4.4.374 VBC DAC TONE GEN CIR... 2017 
7.4.4.375 VBC DAC TONE GEN PADRAMD eee 2017 
7.4.4.376 VBC DAC TONE GEN PARAM eee 2018 
7.44377 VBC DAC TONE GEN PADRAMD eee 2018 
7.4.4.378 VBC DAC TONE GEN PADRAMD eee 2019 
7.4.4.379 VBC DAC TONE GEN PADRAMA eee 2019 
7.4.4.380 VBC DAC TONE GEN PADRAMS sees 2020 
7.4.4.381 VBC DAC TONE GEN PADRAMG sese 2020 
7.4.4.382 VBC DAC TONE GEN PADRAMZ ..oeeeeseeeeeeereeerrerrernn 2020 
7.4.4.383 VBC DAC TONE GEN PADRAMS see 2021 
7.4.4.384 VBC DAC TONE GEN PADRAMO sese 2021 
7.4.4.385 VBC DAC TONE GEN EN. 2022 

7.4.5 Change POINT as sccdetesccasdece acdcnbssedeancsacedadysece «dupe catconvacr ts fave ongdadhaavte dart aaas 2023 
8 DU ERT EE EE 2024 
8.1 Multimedia data patt. eege DesteegdeEeee eege eA e a E Déeg E 2024 
8.1.1 UE 2024 
8.1.2 Diagram of Multimedia data path... 2024 
8.1.3 MM memoty Mapping sssrinin en ectcetenectheneneciteennectid tended taecttet seen teens 2024 
8.2 DGAM AIF vidi cavitation 2025 
8.2.1 EE 2025 
8.2.2 SIE 2025 
8.2.3 Signal description... 2026 
8.2.3.1 Diagram of DCAM_WRAP Interface. 2026 
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8.2.3.2 Timing Diagram of image data interface sese eee eee eee 2028 
8.2.4 FUNCTION description... 2032 
8.2.4.1 Diagram of DCAM TOP „ssssesssesssssiessiesrirsrinsrrrnsnnnrennsennsennens 2032 
8.2.4.2 R ele T E E A 2024 
8.2.4.3 SRAM Configuration Auen 2035 
8.2.4.4 GAP MIP gëeegente EE daisies 2036 
8.2.4.5 UI PATA EE 2037 
8.2.4.6 Binning PA TE TT 2039 
8.2.4.7 AEM PATH WEE 2043 
8.2.4.8 PDAF pathi -iieii otsiku aa taadaa aiae EE 2048 
8.2.4.9 DCAM AXI MAGTER nens 2053 
8.2.5 Control registers sse sse ese ese eenn nenen nenn nense edgen 0, Me: 2054 
8.2.5.1 MM_DCAMO_APB_SLAVE Register Address Map... 2054 
8.2.5.2 Dcam0 Memory Address Map ENEE 2100 
8.2.5.3 MM_DCAM1_APB_SLAVE Register Address Map... 2100 
8.2.5.4 Dcam1 Memory Address Map ANEN 2135 
8.2.5.5 MM_DCAM_AXIMMU_SLAVE Register Address Map.............. 2135 
8.2.6 Application notes... QQ ee p RR "ën 2152 
8.2.6.1 DCAM register Configure Sequence see ee eee eee eee eee eee eee 2152 
8.2.6.2 DCAM RESET configure Sequence esse ee eee eee eee eee eee 2153 
8.2.6.3 DCAM_INT_STS Detail... 2153 
8.2.6.4 DCAM_IF Shadow Registers sse eee ee eee eee 2155 
8.2.6.5 Software operation SUGGESTION eee eee eee eee eee eee 2156 
BI ec ee eee, EEN, WE 2157 
8.3.1 ET, "` EE 2157 
8.3.2 SITE "` Wi, WEE 2157 
8.3.3 Signal description... 2158 
8.3.4 Siek.: aa a EENT 2158 
8.3.4.1 JPEG Bfeoding.........eesesesssssssssesreesrseersasrrassraerrnacrnacrnacrnaeenneennnes 2158 
8.3.4.2 K. 1961 DECODING ci iinioiadiueeidninria pardani aaaea aiaiai 2160 
8.3.4.3 Well FOMA: iseaniiasniaii iaidogi aaa asaan 2160 
8.3.4.4 DOTADO RTE 2161 
8.3.4.5 Huiman ENnCOding oaristo RE a a sds 2162 
8.3.4.6 Data Map pling BEE 2165 
8.3.5 ` ite) ee TEE 2166 
8.3.5.1 Memory Maps: EE 2166 
8.3.5.2 Register description ss sese esse ese ee sees enesenn ennenen 2169 
8.3.6 Applicaton MOVES EE 2208 
8.3.6.1 Program FOW sese 2208 
8.3.6.2 Program NOTES sscc3 acces akin bates ides ween S 2209 
GPP EE sigs sates hodepeecs dene nd geesde Deter WER egen diab eed ani nedies idee 2210 
8.4.1 EE 2210 
8.4.2 FOALUNOS A E A A tere Eeer els arnestusdetaeesels 2210 
8.4.3 Funcion COSCrID TON EE 2210 
8.4.3.1 Diagram of CPP TOP... 2210 
8.4.3.2 PathO Thumbnail Gecaler eee eee 2210 
8.4.3.3 Path], <le) e TT 2211 
8.4.3.4 DMA T 2211 
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8.4.3.5 Program Gud... 2212 

8.4.4 Control reQiSters AA 2216 

8.4.4.1 Memory MaD EE 2216 

8.4.4.2 Register descrpion aasa hanas GHS THT 49 aZe 2218 

8.5 VE 2252 
8.5.1 EE 2252 

8.5.2 Features nna sien ideation 2252 

8.5.3 Function COSCIITION EE 2252 

8.5.3.1 Diagram Of VSP TOP... 2252 

8.5.3.2 Decode e U 2254 

8.5.3.3 Encode data path ------ssses esser essere rnn nner e reena 2256 

8.5.3.4 Clock H] +, Me: 2260 

8.5.4 Control registers ...........:ccccccccesccecseceeecceeeeeeeeteeeeeneeeeeeeeeeeees Me Mer Me -Da 2260 

8.5.4.4 APB Memory Map sss es sese ee esse ee sese esse sve rege Meee m... 2260 

8.5.4.2 APB CTRL Register Descriptions AEN 2261 

8.5.4.3 VSP_GLB_REGs & setting RAMS... dieien 2265 

8.5.4.4 VSP GLB registers description sees eers eee eee eee eee eee 2267 

8.5.4.5 BSM control regieters E 2281 

8.5.4.6 BSM control registers description... 2281 

8.6 ET DEENEN "än, p, EE 2289 
8.6.1 UE, ff, 2 EE 2289 

8.6.2 Features un, p, n, E 2289 

8.6.3 Signal description... AB... M A ececessceesccesseceeeseceessneesaeeeeeeeensenaeeneeee 2292 

8.6.3.1 AX] interface. T, T 2292 

8.6.3.2 APB inte ae ff, r a 2293 

8.6.3.3 Miscellaneous Interface AAA 2294 

8.6.4 Function COSCKIDTON . T, ee ceeeccceeeeeceeeeeeeceeeeeeeeeeeeneeeeeeeneeeeeeeneneeeeeneneeeeesnes 2294 

8.6.4.1 Color Space Conversion eee eee eee eee 2294 

8.6.4.2 Mit A ET 2297 

8.6.4.3 Blending & Color key. 2298 

a = AO + A1 — AO* A1;r = (1 — A1) * RO + R1;g = (1 — A1) *GO + G1;b = (1 — A1) * BO + B1; ..….... 2299 
8.6.4.4 Ei ee ET 2299 

8.6.4.5 PROLAUION sv ictieves derek E A 2299 

8.6.5 "ei ut) TEE 2300 

8.6.5.1 Memory Map nseries ae ees 2300 

8.6.5.2 Register description ss sese esse ese ee sees enesenn ennenen 2311 

8.6.6 luet 2359 

8.6.6.1 Module Hierarchy essiri 2359 

8.6.6.2 Memories Requirement sese ee sees essere sees sese e eee e eee eee 2359 

8.6.6.3 Bandwidth estimation ~ ssssssssssscv vc ssvscssssevvse esse ss seger seves 2360 

8.7 MN 2360 
8.7.1 OVEIVICW A A Ee Vande ciusialey vet E A 2360 

8.7.2 S I E A E O T A 2360 

8.7.3 Signal description. 82 2361 

8.7.3.1 AX Hn Te Onun NN 2361 

8.7.3.2 el ERT 2362 

8.7.3.3 DSI DPI/eDPI Interface. 2362 

8.7.3.4 Miscellaneous Interface AAA 2362 
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8.7.4 FUNCTION description... 2363 
8.7.4.1 DAL a Path EE 2363 
8.7.4.2 Kd ele 2363 
8.7.4.3 Data: Format iseset aeann aaa dG Eed ge 2365 
8.7.4.4 Blending D 2366 
8.7.4.5 Ve Le 2366 
8.7.4.6 EIS Mir TEE 2366 
8.7.4.7 CDP INS ACE eiiiai arataa aiaa aaan aaea 2367 

8.7.5 DPU lite REG Register Address Map... 2368 
8.7.5.1 SIT Ra sela) 2373 
8.7.5.2 DPW GT BEEN, WEE 2374 
8.7.5.3 PANEL SIZE... nene e b ees Me 2375 
8.7.5.4 NOVICE 288 MA A, 2376 
8.7.5.5 DRU SECURE... sss enen nenn a A Deg. 2376 
8.7.5.6 DPU_QOS EEN Qe O. T. 2377 
8.7.5.7 BG COLOR assesseur dm O E. 2377 
8.7.5.8 LAYO BASE ADDPO unn. A. 8 Se 2378 
8.7.5.9 LAY0O_BASE_ADDR1 ez A x m... 2378 
8.7.5.10  LAYO CTRL... sss A a, e, KS. een 2379 
8.7.5.11 LAYO BIZE nn ES, WEEN 2380 
8.7.5.12 LAYO PITCH.. cece cece ae ceccceceesssseeeceeeescseseeaeceeeeseeeseseaeeesess 2381 
8.7.5.13 LAY0_POS... m... Wu "EE 2381 
8:75:14- LAYO ALPHM: -coisas Mg A ea neinna aa oaia aeaa 2382 
ER E OR BA de EE, EEN, WE 2382 
8.7.5.16 LAYO PALLET E Seegen 2382 
8.7.5.17 LAYO CROP_ GIART seene 2383 
8.7.5.18 LAY1 BASE ADDRU e 2383 
8.7.5.19 _WAYTRBAGSE “ADDR1 sese sese ee eee enen 2384 
8.7. nk (Bet KU 2384 
8.772 Ry BAY 1 SIZE EE 2386 
Ch CC MN ZWEE 2386 
GWE NZS BSLAY 1 a O S 2387 
GA ee 4 LAY A ALPHA E 2387 
a, TN Béi e 2388 
7.5.26" JAY I PALLET H HT 2388 
8.7.5.27 LAY1 CROP GIART a a aE 2388 
8.7.5.28 LAY2 BASE ADDRỌ aezda iienaa Dead 30H ATT n01 2389 
8.7.5.29 LAY2 BASE _ADDR1 ........ ccc ccc cccecececececsesseaeceeeesesesssseaeeeeess 2389 
82725330. ~ LAY 2 CTR EE 2390 
BE, (LAN 2 SIZE sonia techies iiaa cts Wiaieaswteces dedvastenarveedleaes 2391 
8.7.5:32 LAY 2 PITCH EE 2392 
8.7:5:33: LAY 20 POS -een aR aa aR A e aa aaa 2392 
8:7,5:34 LCAY2 ALPHA. einsenden eniten a aE aa aT 2393 
8:75:35. “LAV EE 2393 
8:75:36- 'CAY2 PALLE n ege 2393 
8.7.5:37 LAY2 CROP START. gestiegen 2394 
8.7.5.388  LAY3 BASE ADDRO aada adao diranai aaa aaaea 2394 
8.7.5.389  LAY3 BASE _ADDR1 sse 2395 
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8.7.5.40 LAY3 CTRL... 2395 
87541 BN EE 2397 
8.7.5.42 LAY3 PITCH... ee 2397 
8:7543: LAY POS veces sissies actodees aa annaa aa ANA ence EEEREN EENS 2398 
8:75:44 LAYS ALPHA egenen Ereegnes EE AEA 2398 
8:75:45: Ee 2399 
8:7:5:46 LAYS PALLET E miinaa ul E a a a 2399 
8.7.5.47  LAY3 CHOP START... 2399 
8.7.5.48 LAYA BASE ADDRO sees 2400 
8.7.5.49 LAYA BASE ADDR1 esse eee ad 2400 
8.7.5.50 LAYA CTRL... essen e Meon anaa 2401 
8.7.5.51 H LC GLEN Mee. Res 2402 
8.7.5.52  LAY4 PITCH... oo... ccceccccecccceeessessesreceeerseeses Re Me Ae D. 2403 
GEERT, MN 9 2403 
8.7.5.54 LAYA ALPHA... esen... Ba 2404 
8.7.5.55 LAYA CK. neee ahe dm a, Bee ccsseeeeees 2404 
8.7.5.56 LAYA PALULETE eessen A. 8 $n 2404 
8.7.5.57 LAYA CHOP GTART. ez A x m... 2405 
8.7.5.58 LAY5 BASE ADDRO .......... DO. M. R... 2405 
8.7.5.59 LAY5 BASE ADDR1 sees Ree 2406 
8.7.5.60  LAY5 CIR. 2406 
8.7.5.61 LAY5 SIZE .. m... 2408 
8:7:5.62 LAY 5. PIT Cheb HEEN, WE HE 2408 
8:7:5:63" (LAY 5 POS EN, EEN, WE 2409 
8.7.5.64 LAYS AL RHA... eegen 2409 
8.7.5:65° LAYS eg ed ENEE 2410 
8.7.5.66 LAYSNRADRETE...............::cccccccessssssssccccecansesssansececesaassassanseceenss 2410 
8.7.5.67 LAY5 CROP START sese sese 2410 
8.7.5.68 WB BASE ADIDn css essen 2411 
8.7 D6, WB e TEE 2411 
B.7A5. 70, SBT Lei e EE 2412 
GG" 1 wis Bet IEN 2412 
GA) el? NOR) Y PARAM EE 2413 
SNe. Y2R U PARAM; svccseecstcenavicevoesberdelanceneressverdesnbvhdeveesverdeneenters 2414 
L. I Y2R_ V- PARAM: eiieeii aano a aaaea 2414 
Bär DPUINT -EN iaren n ge 2415 
BCE, "DER INT CLR aeeiiaii aaar aaa aaia aiaa 2416 
8:7547 DPU INT STS jsir ineine aaa aaa dee 2417 
8.7.5.78 DPU INT BAM. 2418 
L T e) H eat <T 2419 
8.7.5.80 DPI H TIMING... eee eee 2421 
8.75.81 DPI A TIMING oopte trannie aaa a eaan aaan 2421 
8.7:5:82 (DPI STS EE 2421 
8:75.83 DPI -STFS NEE 2422 
8/7.5.84' DPU STSO tege dd 2422 
87-589: DPU SIS ronse Eege d 2423 
8:7:5:86. (DPU Set clio cece ecdeds vied: 2ese Zeie dee Age deeg Zeg dee 2424 
8:7:5:87 | DPW LS TSB EE 2424 
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8.7.5.88 DPU GTo4 cc ccccccccsscaeceeececeesssaeeeeeeseseseseeaeseceeseeesestsaeeeeess 2424 
87.5.89 ‘DPU SUS ivssscicectheasacstedecks ti heandestentchd eaer i aa i 2425 
8.7.5.90 CHECKSUM EN. 2425 
8.7.5.91 CHECKGSUMO START PO, 2426 
8.7.5.92 CHECKSUMO END POS 2426 
8.7.5.938 CHECKSUM1_ START PO, 2427 
8.7.5.94 CHECKSUM1 END POS 2428 
8.7.5.95 CHECKSUMO RESULT... 2428 
8.7.5.96  CHECKSUM1_ RESULT... 2429 
8:7:5:97 © DPU- SECURE eriseeria niaaa alaaa aa EEE 2429 
8.7.5.98 G BG COLObR., e Apoena 2430 
8.7.5.99 S LAYO BASE ADDHO nnn 2430 
8.7.5.100 S LAYO BASE ADDR ss esse eee eee Raae T. D. 2430 
8.7.5.101 S LAYO CTRL... ennenen T, mi... 2431 
8.7.5.102 S LAYO SIZE nenen nenes. ge Ba 2432 
8.7.5.103 S LAYO PITCH eeng dm Re oaaae 2432 
8.7.5.104 S LAYO POS ooo... A. 4.5... 2433 
8.7.5.105 S LAYO ALPHA... 92. e cece ce ccassessecseeeens 2433 
8.7.5.106 S LAYU CK... ` a m EE 2434 
8.7.5.107 S LAYO PALLETE.......... RR. Syl. Een 2434 
8.7.5.108 S LAYO CROP START... 2435 
8.7.5.109 S LAY1 BASE ADDpO. nn 2435 
8.7.5.110 SG LAY) BASE ADD A REESEN ERKENNEN 2436 
8:7:5-111 (SLAY éi REN EE, WE 2436 
8.7.5.112 S LAY1 SIZE... m... 2437 
8.7.5.113 S_ LAY@WMBPITSGH EE 2438 
8.7.5.114 S ANW PSS EE 2438 
8.7.5.115 S LANG SALPHA asses sss ennenen nonne enne n 2439 
Gë ALE, LCR. 4 a 2439 
8.7.5.117 LAYI _PALLETE esen 2439 
8.7.5.118 SG LAY1 CROP GIART.. 2440 
8.7.5.119 S LAY2 BASE ADDHU .....sssos.nnnsensesnnnnnnsensernnnnnnsennrnnnnnnsenseeenn 2440 
807.320 5 LAY2 BASE _ADDRY ss esse eee ennenen 2441 
ow 21 SLAY 2 CT BE 2441 
7.5 122 «SLAY 2 SIZE HT 2442 
87.5123 SLAY 2 PIT GA marci ent aii etait nines 2443 
8:7:5:124 -S LAY 2 E 2443 
8:7:5:125 SLAY ECO TE 2444 
8275126 -S _ LAY2 Ces geseet geesde eege gege eeée eeh EES lane’: 2444 
8.7.5.127 S LAY2 PALLETE cece denii aeae aanas 2445 
8.7.5.128 S LAY2 CROP GIART. 2445 
8.7.5.129 S LAY3 BASE ADDpOo.. 2446 
8.7.5.180 S LAY3 BASE ADDR o.oo... endinn nna a aa Eai 2446 
EE GECKEGE EH EE 2447 
87.5132. SLAYS {SIZE wns cia iain ete atten lee 2447 
817.5133 ° S LAYS PITCH ME 2448 
SCENE 2448 
8:7:5135 -S LAYS: ALPHA 2 adoa dos ennei aeaa ERRE 2449 
Spreadtrum Communications, Inc., Confidential and Proprietary 47 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Läepgtwnrpuu 


SL8541E Device Specification 


8.7:5.136 S LAYS CK x. eegen ett deenen éedebegeeeC uk eeEiechgeg cken ëecheege d 2449 
B.7.5:137 e LAYS PALLET Ey sorei seht deeg ER ege tensions 2450 
8.7.5.1388 S_LAY3_ CROP GIART.. 2450 
8.7.5.1389 S_LAY4 BASE_ADDRO iisu eee ener ereeeneteaeseneeeneeeneenes 2451 
8.7,5.140 -S LAY 4: BASE ADR aasa Svareulencevein etdevtowsieetentye 2451 
8.7.5.141 -S Erd e 2452 
8.7:5.142. S_LAY E EE 2453 
BF 5143) -S LAY 4: PIMC TT 2453 
EE -S LAYA ET 2454 
8.7.5.145 -S LAYA ALPHA... 2454 
8.7:5.146 SS Läd, CK os enert iets cn et eersten gtedeeeeedeieeéd eege adden QS 2455 
8.7.5.147 B LAYA PALLETE serere nenen nnes ee da Én, Rg 2455 
8.7.5.148 S_LAY4 CROP START EEN 2456 
8.7.5.149 S_LAY5 BASE_ADDRO sees sese serere naa T... i... 2456 
8.7.5.150 S_LAY5 BASE_ADDR1 NENNEN 2457 
8.7.5.151 S_LAY5 CTRL... vode dE, Wa, D 2457 
8.7.5.152 S_LAY5 SIZE oo. cec eee e eee cl, Aë 8 TE 2458 
8.7.5.153 S_LAY5 PITCH ët Ä wë. 2458 
B.7.5.154 S_LAY5 POS unn Ah m nenen 2459 
8.7.5.155 S_LAY5 ALPHA... gë My. SEENEN 2459 
B.7.5.156 S LAYS AIS, ff, dE 2460 
8.7.5.157 S_LAY5 DAL leE Fh... annere 2460 
D LTH H Les) 11A, 9 E eiiis adiurre tniii 2461 
8.7.5.159 S_WB_BASENADDR TT 2461 
8.7.5.160 G WD CAD... weng. cece eeceseeeeeceeeeneneesoneneeesneeeseeenes 2462 
8.7.5:161. SW BRT OR -niiina eect teeniceeecessenbeneecethedentennecetead 2462 
8.7.5.162 S CHECKSUM EN... 2463 
8.7.5.163 S CHECKSUM0 START POS... 2463 
8.7.5.164 S CHECRGUMO END POS crete eeneeeneeneeeees 2464 
8.7.5.165 S_CHECKSUM1_START_POS 1... eenn 2464 
8.7.5.166 S CHECRGUM) END POS eee 2465 
Ome EE) vUN KE 2465 
DS 2wGp MMU_UPDATE......... cece ccc veer rere renee ennenen nenen 2466 
889.169 MMU MIN VPN... cece se ceeetceesneeeeseeeessneenseeessseeessseaensease 2467 
8.7.5.170 MMU_VPN_RANGE sees eee 2467 
BT MMU _PT-ADDR nirani anaa ee 2468 
8.7.5.172 MMU DEPAULUT PAGE... 2468 
8.7.5.173 MMU YAO ADDR DD... 2469 
8.7.5.174 MMU_VAOR_ADDR WD... 2469 
8.7.5.175 MMU NV ADD HI... 2470 
8.7.5.176 MMU NV ADD WR... 2470 
8.7.5.177 MMI "UNS -ADDR BD. 2471 
8.7.5.178 MMU UNS ADDR WD... 2471 
8.759.179 MME MISS OND ssscttrss tet dee eSdE eaaa an 2471 
8.7.5.180 MMU_PT_UPDATE_QOS 0.0... eee 2472 
8.7.5.181 MMU VERSION. eet aooe ge adlenn adro Rava eiis 2472 
8:7:5:182 MMU MIN PPN A ccc suscicsdccsssegsdanetaccgens ostesexssayseeavond dean anyacinacears 2473 
8.7.5.183 MMU_PPN_RANGE 1.0.00... ee eee cent enee eee eee eae eeaeeeaeeeaeeneees 2473 


48 of 2596 


Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Läepgtwnrpuu 


8.8 


8.9 


SL8541E Device Specification 


8.7.5.184 MMU MIN PDPND -eeuse 2474 
8.7.5.185 MMU_PPN_RANGB2 -seesinane nuranine 2474 
8.7.5.186 MM VPN PAOR DI... 2475 
8.7.5.187 MMU VPN PAOR WD... 2475 
8.7.5.188 MMU PBN PAOR DI... 2476 
8.7.5.189 MMU PPN. PAOR WD... 2476 
8.7.5.190 MMU REG AU MANAGE eee 2477 
B 75191 S MMU ENescscsicensecccdetactecdentacctdebecndegenbaccedtusidedenbeccddeldandegessanets 2477 
8.7.5.192 S MMU MIN VDN. vases onan nean ognon nnn nen 2478 
8.7.5.193 S MMU VPN RANGE eee 2478 
8.7.5.194 S MMU PT ADDR ............-scssssseessssnesnneernesn nenen 2479 
8.7.5.195 S MMU DEFAULT PAOGE. nr nnne nenns 2479 
8.7.5.196 S MMU PT UPDATE OO... 2480 
8.7.5.197 S MMU_MIN_PPN1 .0..0... sese sese sees sr a T, m... 2480 
8.7.5.198 S MMU _PPN_RANGE1 EEN 2481 
8.7.5.199 S MMU MIN DND... 2481 
8.7.5.200 5 MMU PPN HANGE2...... ~:~: A.Z. A... 2482 
8.7.6 Application notes... cesses Én. RR "ën 2482 
8.7.6.1 Program Elow un. Me Se, KÉ eu 2482 
8.7.6.2 Program Notes GG, Sa Sek 2483 
Graphics(GPU) p 7, 2483 
8.8.1 OVEIVICW ff. WS seen 2483 
8.8.2 F CALC EEN, EEN, WEE EE 2483 
8.8.2.1 Level 2 cache controller features... 2484 
8.8.3 Function DescriptiOra sss MRRNIOE --escceeceecceeeeseeceeeeseeeeeeeeeeeeeeeseeseseeseneeeeesenes 2484 
8.8.3.1 EISE U, EE 2484 
8.8.3.2 GPU “Carta VIE dE 2485 
8.8.3.3 Functional operaton .........cceceeeeeeeeeeeneeeeeeeaeeeeeeaeeeeeeaeeeeetaeeeeee 2486 
MIPI DS] HOSU Sa... 200 EE 2493 
8.9.1 ët, De," WE 2493 
8.9.2 Standards Complance sese ee eee ee 2493 
8.9.3 xS, VH VE 2493 
8.9.4 Alpchiitecture OVErview...............2:ccccccsessssssecccecessssssesessccecatsasscanessecesassassnanense 2494 
8.9.5 h, eeel 2495 
8.9.6 MIPI_DSI_HOST Register Address Map. 2499 
8.9.6.1 PWR UP TT 2502 
8.9.6.2 CLUKMGR -GFG E 2502 
8.9.6.3 DPI VOID oeann AE AREER 2503 
8.9.6.4 DPI COLOR CODING ......0..ccccccccccseeeeessteeeeeseneeeeessneeeeesseeeeess 2503 
8.9.6.5 DRI CEG POL nicieni che Wishaw alnveacs benasennenecde es 2504 
8.9.6.6 DPISEP CMD TIM E 2505 
8.9.6.7 PGKHBL..CF Givsseseacczncs Ate 2506 
8.9.6.8 GENIN TID, aaa Tae aaa abas 2506 
8.9.6.9 MODE -CF E EE 2507 
8.9.6.10 VID MODE CEO... 2508 
8.9.6.11 VID PAT OSIZE geess eer Eege ENEE cst ER 2509 
8.9.6.12 VID NUM CHUNKSG cc sese seen eee 2509 
8.9.6.13 VID NULL CTIE GE 2510 
Spreadtrum Communications, Inc., Confidential and Proprietary 49 of 2596 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


Läepgtwnrpuu 


SL8541E Device Specification 


8.9.6.14 VID HSA TIME 2510 

8.9.6.15 VID HBP TIME 2511 

8.9.6.16 VID HLINE TIME. 2511 

8:9:6:17 VID VSA LINES —äsgtdesbertirk gees AER EES 2512 

8.9.6.18 VID VBP LINES; sdana nianna ai adaa aa aa 2512 

8.9.6.19- VID- VEP LINES. seiersen tasar aiena ea aaia 2513 

8.9.6.20 VID VACTIVE LINES... eee 2513 

8.9.6.21 EDPICMD_ SIZE ccccccssssececeeeessseseeececeesessseaneeseeees 2514 

8.9.6.22 CMD MODE CEO 2514 

BEE GEN HDR iirde aena aiaia pent dak danecsvedsestanuqudesss liek: 2516 

8.9.6.24 GEN PLD DATA. 2517 

8.9.6.25 CMD PKT_ GSIATUS,, neinna daen 2518 

8.9.6.26 TO CNT CEG EEN Raae Ad ee aie 2518 

8.9.6.27 HS HD TO CNT. enen A. mi... 2519 

8.9.6.28 LP HD TO CNT... essen cece ee Me ge Ba 2520 

8.9.6.29 HS WR TO CNT ENEE 2520 

8.9.6.30 LP WR TO CNT... A. 4.5... 2521 

8.9.6.31 BTA TO CNT... sss OP... Wa ën 2522 

8.9.6.32 SDF OD seenen B Q. e, KS. een 2522 

8.9.6.33 LPCLK_ CIR nn E, D SEENEN 2524 

8.9.6.34 PHY TMH LPCLK_ CEO 2524 

8.9.6.35 PHY TMH C.M nnn 2525 

8:9.6:36 PHY RSTZ EEN, WE HE 2526 

8:9.6:37 PHY JF- CRG EEN, WE 2526 

8.9.6.38 PHY _ULBS CT... 2527 

8.9.6.389 PHY _ TX TRIGGEHBS sse 2527 

8.9.6.40 PHY SARIE... 2528 

8.9.6.41 RHYNISTACTRLO................:ccccccssssssscccecesacsesssaccececessasssesanseceenss 2529 

8.9.6842 AA DH TSP eg UNE 2530 
GENEE EEN 2530 

GE GE CN" N ES 2532 

8.9.6.45 INTMëkO.... 2533 

GROG INT MSK E 2535 

8.9:6.47 FGCMODE CEO. 2536 

819.6.48 DESKEW EN... aaen 2536 

8.9.7 Implement CT 2538 
8.9.7.1 ele Ee EE 2538 

8.9.7.2 ATE ET 2541 

8.9.7.3 SE: TUM OD E EE eee A dite sedesvakasdddeh E 2542 

8:10. OTI Ref HOST EE 2544 
GC 19 WR e 2544 
B.10:2 CSIE2 IG 2544 
8:10.21 “Feature B L sgetäekee ue ëge eet Guedes geet eueh egen 2544 

8:10.2:2 NOW Feature cursasen aaa aa aa ak 2544 

GI Extra FOature aione na E a EEY 2544 

8.10.3 Architecture OVErVICW :scrsnsscnioiiatoskdin iain erai i a 2545 
8.10.3.1 Interface with D-PHY Clock Lane sese eee 2545 

8.10.3.2 DPHY PPI Interface Signals sss eee eee eee 2546 


50 of 2596 


Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Läepgtwnrpuu 


8.11 


8.12 


SL8541E Device Specification 


8.10.3.3 Bus Out Signals -- sss zage giaogre ood og ennoyed arayan 2551 
8.10.4 Function Description 200.0... cece ee eeeeee ee eeeee ee eeeeeeeeeeeaaeeeseeeaeeeeeeaaeeeeeeaeeeeeeaas 2552 
8.10.4.1 Image Pattern Generator sse eee eee eee eee eee 2552 
8.10.5 MI CS RECEIVER Register Address Map. 2552 
8:10:51 IP REVISION tege sasian geesde ée eade 2553 
8.10.5.2 . LANE NUMBER sadari OSR doToa inaia iaaa 2553 
8:10.53 PHY-PD N EE 2554 
8.10.5.4 -RST-DPHY NA 2554 
B:10.5:5: RST-CSI2 N wsctivcieccetctdeeiedessccendieseadcacdaceeteéssaledenaceesaes aaia aa 2555 
8:10.5:60 MODE CEG occanti erastada iiaeiai eege 2555 
8:10.5:7. PHY “STATE. oc sciischs tosses ccccadsans benmassa iaaa iaiia WE 2556 
8.10.5.8  IP_PATCH NUMBER sss ssss esse sees sees senses edane e Ris. Mus: 2557 
8.10:5:9. TEEN "SE WéI A Su 2558 
8.105310 2 1 S EE, Wë, a 2559 
8.10.5711- “MSKO ET, d, Ae Ta iii 2561 
CIE NERT AEN dm fin, EE 2563 
8.10.5.13 ERRO_CLR EEN, AN.. Qe EE 2564 
8.10.5.14 ERR) CLR nenne Qi ge Â... ën 2564 
8.10.5.15 CAL DONE nenn. Me e, KR... een 2565 
8.10.5.16 CAL_FAILED Gs, a SEENEN 2566 
8.10.5.17 Mk CAL DONE nens 2566 
8.10.5.18 Mk CAL FAILED. 5 annee nene nene nen 2567 
8.10.5.19 IPG_RAW10MCFGO...9q.. HE 2568 
8.10.5.20 IPG_RAW10 GEG Wee EE 2569 
8.10.5.21 IPG_RAVMIO CRG EE 2570 
8.10.5.22 IPG_RAW10_ CEO. 2570 
8.10.5.23 IPG_YUV422 8 CEOGOUÙ 2571 
8.10.5.24 IPG_YUV422 8 CEO)... 2572 
8.10.5.25 IPG YUV422_ 8 CEO. 2572 
8.10.5.26 IPG OTHER CEO... 2573 
8.10.6 Ap ier: "ew" CR 2574 
8.10.6.1 Image Pattern Generator sse ee eee eee ee eee 2574 
MIMgglock giel register A 2575 
BIW Lë Register le Te] 2575 
L XRK. E Gister description EE 2575 
8:1121 “cOM_MM AND tg eege Eege gege ag de 2575 
8:11.22 cgm sensor Cigs Taa ToT aZe Tae 2576 
RE - COM Sensor CIO DEE 2577 
8.11.2.4 COM _ACAM_If_ cig ennn 2577 
811.259- Com Jpg ClO EE 2578 
8.11.26 COM MIDI CSI Giersi 2579 
CDR com cphy E 1 2579 
8:1128: el MIP CSL S ClO EE 2580 
8.11.29 cgm_csi phy scan only ci, 2581 
MM AHB Control register ccssscnrminreenrnnoini EEA 2581 
8121- AHB 2 edel dE eege 2582 
8:122 AHB- RS Torranan eege ggeg Sege dëse see dessdendacevands deer 2583 
8:12:39 (GEN CKG-CFG sende dinenda aaaea anadenia iaae oa KAARE 2584 
Spreadtrum Communications, Inc., Confidential and Proprietary 51 of 2596 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


Läepgtwnrpuu 


8.13 


SL8541E Device Specification 


8.12.4  MIPI CSI2 CIR. 2585 
8.12.5 QOS thrEhOld mm. 2586 
8.12.6 MM LP DISABLE ......... ccc cccccscececssssececsseeeeecsssaeeeesesaeeecsesaeeeesesaeeeeseaas 2586 
82:7 MM RG CTRL DCAM T 2587 
8.12.8. MM LPG CTRL ISP senideei aa ea aa a aE a geleed geg 2588 
8129" MM RG CTRL: c ee Eesen a Eege 2588 
8.12.10 MM PC CTRL CPP. 2589 
8.12.11 MM LPC CTRL MTX Sne 2589 
GPU APB control regisier sse sees 2590 
8.13.1 Register Address Map ii...ccccecstccssecccseneecstcerscneccceoegacaseonessensecdacsnQgeresessscnse 2590 
8.13.2 Register description .............cccecccceesseeceeeeeeeeeeneeeeeeeneneeeeeseneeeeeseeeeeeessoteeseees 2590 
8.13.2.1 APB EEN e Wa, Me: 2590 
8.13.2.2 ADB CLK CTRL... sss senenn nene N "Ad A Si 2591 
8.13.2.3 APB BARRIER CTRL sese sese Mu.. d... 2592 
8.13.2.4 GPU _NIC400_GPU2PUB_SLV_LP_CFG...... eee 2592 
8.13.2.5 GPU LPC NUM_CFG AER 2593 
8.13.2.6 GPU _NIC400 O0Op sss sss A. A... 2594 
8.13.2.7 GPU COGM FDIVNUM A 2595 
8.13.2.8 GPU COGM FDIV DENOM cee R... 2595 
Spreadtrum Communications, Inc., Confidential and Proprietary 52 of 2596 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


List of Figures 


Figure 1-1 SL8541E chip-level functional block dagram sss sese eee eee eee eee 67 
Figure 2-1 Top marking Ee e] 68 
Figure 2-2 Ball BGA poinout sse ee eee 69 
Foue H Package Il EE 72 
Figure 2-4 Package Pararmetelrs............ccccccescccceeeseceeeeeeeceeeeseceeeesaeceaessaeaeaeeaaeaaaesaaeaeaesaaeaeeesnseaeeeseeeaeentaes 72 
Figure 2-5 Reflow profile esisiini SEAN eer AA Masa S A RANSA 73 
Figure 4-1Test circuit of an I/O pin ..s.sssssessseesscererursrsrnerursrarunuurrerunerarancinerenenaranenninarunenannae e Npr eraran eaae 409 
Figure tee architecture ET, WEE 449 
Figure 5-2 timer architecture H, pr. i Wa 449 
SIUCESCETe ees TEEN, 2 280 WÉI 0 450 
Figure 5-4 value Id en. aen es MM MR T 450 
Figure 5-5 value _ld_en_record ENNEN, ff, "BEEN 450 
Figure 5-6 asynchronous fifo Control 451 
Figure 5-7 load fifo ENTREE vn, Ar, 200 HEEN 451 
Figure 5-8 timer COUNTING ..........::c:ccceeseeceeteseereeeeseeneeeeeceeeeenseee se Mb Wu T, EEN 452 
Figüre 5-9 index In, Wf in, 452 
Figure 5-10 ShOW_fif0.... E p, p, T HT 453 
Figure 5-11 index value Comparmg.. eene E, aenn nnn nnn nnn nnn 453 
FIQUIO2D=1 Ke te de UE ps dE, WEE, T Aa aaa E AAE KoE a AaS 454 
Figure 5-13 Interrupt Structure sss sss ss ves ssvs Â. as A-E... nnn nenn enen nenen 454 
Figure 5-14 Mail Box top Giagraim eene RRs gg eaii a EE 460 
Figure 5-15 Mail Box data "low... Qo nn 461 
Figure 5-16 EIC module diagram AA 469 
Figure 5-17 Diagram of UART eech Rees eee EEEEEERRSEEEEREEEREEEEEREEEEESEEERERSEEESEEERSEEEEREEEEEEREEENeeH 480 
Figure 6-1 SDR25/12 Bus Timing A ff, dE 930 
Figure 6-2 DDR50 Bus Tumoch J i, HHHH 933 
Figure 6-3 HS200 Device Input Timing. 934 
Figure 6-4 HS200 Device Output Timing... 935 
Figure 6-5 HS400 Device Data Input Timing. 936 
Figure 6-6 HS400 Device Output Timing. 937 
Figure 6-7 EMMC System Overvlew ec eee ee ee eee eee eee 938 
Willi DI SE uu] EE 1015 
N aka UN: E (TEE 1015 
Figures6-10,thesfine tuning Point REENEN 1016 
Figure 6-11 NANDC Block Disoram essere eee 1019 
Figure 6-12 NANDC Function Diagram esse eee eee eee eee eee eee 1020 
Figure 6-19 Read ln THT 1021 
Figure: 6-14 Write FSM fusie kna raisni aiad aaa aA deeg ct eysdl EE a EEE R EE 1022 
Figure 6-15 4kBytes Page Head... sss ssssssssss sees sees sss nose enen e nonne ennonn ennonn onnenn nenen 1023 
Figure 6-16 512Bytes Page Head... een 1024 
Figure 6-17 4kBytes Page Wie... «ss ssssss sss sees esos sree e onnenn onnenn none n eonenn ennenen 1024 
Figure 6-18 512Bytes Page VV rG... a ce eeecceeeesenceeeeeeeeeeeeeeeeeeeesaeeeeeesaeeeeeeaeeeeeeneneeeeeneeaeeeeneeaeeeenaaes 1025 
Figure 6-19 Write Data Timing of ONFI2/3 Toggle... sss sees sees eee eee 1027 
Figure 6-20 Read Data Timing of ONFI2/3 Toggle... sss sees sees eee eee 1028 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 53 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


adi SppEADr UN ) SL8541E Device Specification 


Figure 6-21 Fibonacci LFSR sss eee 1029 
Figure 6-22 Galois B dTe 1029 
Figure 6-23 Fibonacci LFSR Geed sese 1075 
Figure 6-24 Galois: LFSR Seed isiin eessen geet eaaa hen ge, geeedde eg EE naka Sédd seess) 1075 
Figure 6-25 Joint & Apart Scenario sssini iiini aaiae aaa a aiea aaa 1087 
Figure 6-26 DPU Block Didgrait....c:cccccsateteces cette dediieecen tere oaaao 230 TdT Tais 1287 
Figure 6-27 DPU Data Pati agas anza etic eats 1288 
Figure 6-28 YUV422 to YUV444 Comversion. sss sees eee eee eee eee 1289 
Figure 6-29 YUV420 to YUV444 Comversion. sss sees sees eee eee eee 1289 
Figure 6-30 Intermediate Data Transiom sss sese es sese e sese sees sees essere neee neee nene nedenn 1290 
Figure 6-31 DPI General Timing. 1291 
Figure 6-32 DPI TIMING EEN eee 2 1292 
Figure GREEN E. Ad d i. 1292 
Figure 6-34 DPU_lite Intergration sss ss sss es sese es sese ee ssse essere essen ennenen neee nna T. md... 1294 
Figure 6-35 DSI Controller TOP Block Diagram EE 1362 
Figure 6-36 UART with flow control signal connection application sese eee eree Eeee e CE eee eee 1413 
Figure 6-37 UART1/UART2 without flow control signal connection application ss se sese ee eee eee: 1414 
Figure 6-38 Diagram of UART ss sss ss ssse esse essen nnn nnes need... Én 1414 
Figure 6-39 Software Flow Control Processing Elow sees eee eee eree eee ereer 1417 
Figure 6-40 Software Flow Control Data Stream (Mode0/Mode1) sees sese 1417 
Figure 6-41 Diagram of tx flow Control... 1418 
Figure 6-42 Diagram of rx flow Control... NEEN 1418 
Figure 6-43 Uart_tx start bit pulse and uart_tx receive Control low... 1419 
Figure 6-44 Uart rx flow Control. anve innsinn A. iaar aaan aena NRA ENARE ARRERA 1420 
Figure 6-45 UART timing parameter ........... aac: e m... sse esse ee sese e seer neee nnn 1420 
Figure 6-46 IrDA transmit timing sé asses eee esser reer neee nnn nenn nenn 1421 
Figure 6-47 Uart mode with hardware flow Control. 1435 
Figure 6-48 Uart with DMA mode with hardware flow Control... 1436 
Figure 6-49 Uart mode with soft ware flow Control, 1437 
Figure 6-50 Uart with DMA mode with software flow Control. 1437 
Figure 6-51 overall diagram of Uart_tOP_ Warp... ee eee eee 1438 
Figure 6-52 SPI in Master Mode(FULL-Duplex) sss sees eee eee 1443 
Figure 6-53 SPI in Slave Mode(FULL-Duplex) sss sees sees eee eee 1443 
Figure 6-54 The Overview of SPI block... 1444 
Figure 6-55 Diagram) of SPI Master. 1444 
Figure 6-56 Diagram of SPI Slave esse eee eee eee 1445 
Figure 6-57 MICROWIRE/PLUS Timing (CPOL=0, CPHA=0) sese eee eee eee 1445 
Figure 6-58 Alternated Phase SK Clock Timing (CPOL=0, CPHA211 sss sees eee 1446 
Figure 6-59 MICROWIRE/PLUS Timing (CPOL=1, CPHA=0) sese eee eee eee 1446 
Figure 6-60 MICROWIRE/PLUS Timing (CPOL=1, CPHA=1) sese ee eee eee eee 1446 
Figure 6-61 Alternated Phase SK Clock Timing (CPOL=0, CPHA211 sss sees eee 1447 
Figure 6-62 4-wire Serial Interface (s8) Timing. 1447 
Figure 6-63 3-wire Serial Interface TIMING "A 1448 
Figure 6-64 3-wire Serial Interface TIMING 2... 1449 
Figure 6-65 cd bit Send out <e 1449 
Figure 6-66 cd bit Send out lO B 1450 
Figure 6-67 3-wire Mode Spi_C_O€ log, een 1450 
Figure 6-68 2-data-line interfaces of writing data Timing... 1451 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 54 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


Figure 6-69 2-data-line interfaces of reading data Timing. sese eee eee eee eee 1451 
Figure 6-70 2-data-line interfaces of writing pixel data Timing ee sese eee eee eee eee ee 1452 
Figure 6-71 RGB565 1 pixel/transition scence seaeeesaaeeseaeeseeeeeseaeeesaeeseeeeseaees 1452 
Figure 6-72 RGB666 1 pixel/transition cesses eee eee ereer ereer neee nenen ennenen 1453 
Figure 6-73 RGB888 1 pixel/transition ....... ee ee eecceecceceeeeeeeceee iai anaa aa iaa aaan ya aaa aaa Ei 1453 
Figure: 6-74: TX GUMMY el ele eeebgegreëekEREEER SEENEN ERR ineeabebtaanndabaensatetterncsdaaeasterteeties 1455 
Figure: 6-75:-RX GUMMY e eie inserarea EENEEEEENEEN a ÉEEEEENREEER EENS 1455 
Figure 6-76 SPI Salve Architecture eee eee 1456 
Figure 6-77 SPI slave clock architecture ooo... eee cece eee eee e 1456 
Figure 6-78 SPI slave clock logic sse eee eee eee 1457 
Figure 6-79 SPI Slave reset log. 1457 
Figure 6-80 TX logic StrUStUIe...... cence eens nenen eers e dern e e M: Mie: 1458 
Figure 6-81 TX timing Le T] T. ét d, Si 1458 
Figure 6-82 RX Logic structure ss sses server teet ernes ereer renne nenen nenen nenen eer A. D eg. 1458 
Figure 6-83 SPI slave delay path sees sees sees sees neee nesne nenen EEN 1459 
Figure 6-84 SPI slave timing .............ceseeeeseeeeeeeeeeeeeeeeeeeee cone eee Auge dm D, D 1460 
Figure 6-85 programming model. sss ssssss esse ee esse eres ee eee ennenen ne A... A.nn 1484 
Figure 6-86 8 bit read process Omg... 1488 
Figure 6-87 24/32 bit read process timing ENEE 1489 
Figure 6-88 2 transactions of read transfer process EEN 1489 
Figure 6-89 two data line mode ming, ss ssss sss sss sss: enans Ñ... annere nonne 1490 
Figure 6-90 master mode clock pat... NENNEN 1492 
Figure 6-91 slave low speed mode clock pah... S, sss sss: asses ssse essere nenen nenen 1493 
Figure 6-92 slave high speed mode clock path AA 1494 
Figure 6-93 spi reset lOQIC eet r ee neesee ee enina RETE 1495 
Figure 6-94 SIM Interface Gigonals Au 1550 
Figure 6-95 SIM Card Pin Ulet. EE 1550 
Figure 6-96 SIM Interface Block Diagram eee esse eee ee eee 1551 
Figure 6-97 Activation and Deactivation Timing Sequence sese eee eee eee eee eee 1552 
Figure 6-98 Answer to Reset SEQUENCE ee eee ee ee eee eee eee 1553 
Figure 6-99 The Character Of Frame oi... eee eee ereer sese eee eee nenen 1553 
Figure 6-100 T=0 Byte Transmission Diagram cesses ss sssees esse ee eese ee eeee ener 1554 
Figure 6-101 IIS Commection’as master sees ee sees sees ee sese eers reer 1589 
Figure 6-102 IIS CONMECHION AS slave eee eee eee eee eee eee eee eee 1589 
Figure 6-103 IIS. module dagram. 1590 
Figure 6-104 IIS-compatible Tomat 1591 
Figure 6-105 IIS-compatible format with dummy Dit. 1591 
Figure6-106, MSB-justified format asses se sses sees ee sees se seer ereer ereer nene nenen ennenen enne 1591 
Figure 6-107 MSB-justified format with dummy DR. 1591 
Figure 6-108 Synchronized format. 1592 
Figure 6-109 Long frame sync (Shown with 8-bit Sample) sse 1593 
Figure 6-110 Short frame sync (Shown with 16-bit sample)... 1593 
Figure 6-111 Multi-slot operation with two slots and 8-bit compounded Samples AA 1594 
Figure. 6-112 IIS clock Path reseita aiaia taaa ai vite hanes eet ennai 1596 
Figure 6-113 Sampling data at negedge of IG GCh cece eeeaeeeeaeeseeeeeseaeeesaeeseeeeenaees 1597 
Figure 6-114 Sampling data at posedge of WS GCh 1597 
Figure 6-115 implementation of sampling data at negedge of IS GCh eee eee 1597 
Figure 6-116 implementation of sampling data at posedge of IG SGCh see eee 1598 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 55 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


Figure 6-117 implementation of sampling data at posedge of IIS_SCK sese eee 1598 
Figure 6-118 DC PAD connection sse eee ee eee eee ee 1628 
Figure 6-119 DC system dagram sees eee eee 1628 
Figure 6-120 DC system dagram aniii taiii anian anaana eaaa ea aaka aaaea naak a aaia 1629 
Figure 6- T21 SYNCNTONIZ G yesasn anii sannindan niia a aa iae a aaa aE aea ée Anaan 1629 
Figure 6-122 Data transfer on the I2C-DUS eee ee eee eee 1631 
Figure 6-123 Clock synchronization during the arbitration procedure sss sees eee eee eee 1632 
Figure 6-124 IC timing diagram. ennan 1632 
Figure 6-125 DMA transmission mode sss sees sees sees sees sees sees seer neee 1634 
Figure 6-126 DMA transmission mode sss sees sees sees sees sees esec ee neee ereenn 1644 
Figure 7-1 Audio subsystem architecture ee eee eee eee eee 1649 
Figure 7-2 ADC serial interface timing in DSP mode sss sees 1791 
Figure 7-3 DAC serial interface timing in DSP mode EE 1791 
Figure 7-4 ADC serial interface timing in 12S mode sss sees eee eee eee eee 1791 
Figure 7-5 DAC serial interface timing in 12S mode EE 1791 
Figure 7-6 VBC Path Control asses sees sees ee seene nene nene neee ee uhe dm, D, D. 1793 
NiSIÜICKGAIZ ell, 2 N.. Qe EE 1794 
Figure 8-1 Multimedia data path diagram EEN 2024 
Figure 8-2 Diagram of DCAM_wrap Intertace EE 2026 
Figure 8-3 Timing Diagram of image data Imtertoarce ANEN 2029 
Figure 8-4 Timing Of Valid signals E 2029 
Figure 8-5 RAW Data Format Reception nu 2030 
Figure 8-6 YUV data format reception ef sss... nonne nonne 2031 
Figure 8-7 PDAF data transmission in virtual Channel mode AA 2032 
Figure 8-8 PDAF data transmission in data type mode... sss sese sese eee eee 2032 
Figure 8-9 Block diagram of DCAM_IF ou... sees 2033 
Figure 8-10 Clock & Reset of DCAM IEN 2034 
Figure 8-11 AEM path weights ole... 2035 
Figure 8-12 Type3 PDAF positiofittablet..... 1%... sss sssssees sese ee ennenen nnn nnn nnn 2036 
Figure 8-13 Diagram Of CAP MI)... 2037 
Figure 8-14 Sixteen cases for filling zem. 2038 
Figure 8-15 halt word pack Tomat... 2039 
Figure 8-16 halt word pack Tomat... 2039 
Figure 8-17 four modes ofBayer pattern cceccceeesececeeseeceeeeneneeeeeeeeeeeeenseeeceeneeaeeeeneeeeeeeneeaeeeenaaes 2039 
Figure 8-18: RAW 1 ORO EE 2040 
Figure 8-19 binning block and output pixels sss es esse esse sees enesenn reenn 2040 
Figure 8-20 algorithm Of DINNING DEET, 2041 
Figure 8-21 Binning path architecture ........ ee eeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeaaeeeseeaaeeeseeaaeeeseeaaeeeseeaeeeeeeaas 2041 
Figure 8-22 structure of internal ram for Vë DINNING ....... ee cece eee eee eee eee 2042 
Figure 8-23 structure of internal ram for 1⁄4 bing. 2043 
Figure 8-24 Lens shading correcton. cee ee cee eee e tees eee ae etna enrere teas ee eenn ennenen ennenen nonne 2043 
Figure 8-25-Grid AlGOrithim EE 2044 
Figure 8-26 AEM path architecture un 2045 
Figure 8-27 AEM output data structure. 2047 
Figure 8-28 ROI, pattern boxand pattern arrangement eee eee eee ee eee eee eee 2049 
Figure 8-29 A 32*32 pattern and phase Divels eee sese ee sese ereer nenen 2049 
Figure 8-30 diagramot PDAF EXT Revi: ccasccdsdeessctecesseseasencaondcesssnnsunesantgcnsssiesenscavaieacond sdennenyaddenastie 2050 
Figure 8-31 output data format of DDAF EST... 2051 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 56 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GPR SPREADTRUM ) SL8541E Device Specification 


Figure 8-32 structure of wanted PDAF_EXTR internal ram eee cece eee 2052 
Figure 8-33 structure of real PDAF_EXTR internal ram sss eee eee eee 2052 
Figure 8-34 Illustration of force copy and auto Copy... 2156 
Figure 6-35 Full/bin data Capture sacccevccecccdsccnetecyceascetessacveuvesstecdithastcuuesesnendesastedebssscedcebeaneevesveceneeveates 2157 
Figure 8-36 PDAF type1/2 or other embedded data Capture... 2157 
Figure 8-37 Path PDAF type3 extraction data Capture sese sees esse esse enesenn nenn 2157 
Figure 8-38: JPG Module’ Diagram. .si..iceeiccestcesveteeceqetibeeeensteesedesten edinseesdeeueenteenieceeevdeeesdnveoeeeaa 2158 
Figure 8-39 JPEG Encodmg A 2158 
Figure 8-40 DC and AC Coefficient... cece ee sees ereer ereenn nenen 2159 
Figure:3-41 Encoding NEE 2159 
Figure 8-42 Encoding a), "EE 2159 
Figure 8-43 JPEG Decoding sss ssss sees sees seee eser serene nenen nenen nene nenen dr Ze M. Mos 2160 
Figure 8-44 Decoding l UHD e Ma -ee D 2160 
Figure 8-45 Decoding Pipeline... ss sssssssssees sese es sese essere ennenen nnn nenen neee nna T. md... 2160 
Figure 8-46 MCU Define vs. Data Format EEN 2161 
Figure 8-47 MCU Transformation sss ssesse sees sere se sere se sees ereer ereer Auge dE, D, D 2161 
Figure 8-48 diagram Of CPP "TOP... ENEE 2210 
Figure 8-49 Thumbnail scaler path EEN 2210 
Figure 8-50 Rotation path ........ssssesssrrssesrnenssnnssnnnnannunnnneennnnn nunana eee: MRR: Be, AE EEN 2211 
Figure 8-51 DMA Path sss sssssee eser seene nenen nenen nen ES, Di SEENEN 2211 
Figure 8-52 DMA Function E 2212 
Figure 8-53 VSP_TOP d Te TT] T _ p, T, oiaeorraorieeensenseeneeenesedasaanssadsesaenae 2253 
Figure 8-54 data path of h.264 decode 0... nnn nnn 2254 
Figure 8-55 pipe line stage Of h.264 decode AE 2254 
Figure 8-56 software flow of decode ........... ga e SEENEN 2255 
Figure 8-57 decode data path of Manual mode eee eee neee nenen 2256 
Figure 8-58 encode data path of 1.264 mode ns neeesser ennenen 2256 
Figure 8-59 encode pipeline stage Of h.264 mode sss esse eee 2257 
Figure 8-60 Relationship between YUV422 and YUV444 sss eee eee 2294 
Figure 8-61 Relationship between YUV420 and YUV444 sss sese 2295 
Figure 8-62 Dithering dataflow. ef, cece esse ee esse reer 2297 
Figure 8-63 matrix T GUPAIGCR,... EE 2298 
Figure 8-64 Blending Architecture Diagram sss sees sees esse sees essere nenen nenen 2298 
Figure 8-65 Clipping Architecture Diagram, sss sees eee eee eee eee eee eee eee 2299 
Figure eet Ste, Tan, ET 2299 
Figure 8-67 data flow in Rotaton/Mmror. ee eee eee eee eee eee 2300 
Figure 8-685 SR Ciel Mate IC E 2363 
Figure 582, Yx WEIER 2363 
Figure 8-70 YUV422 to YUV444 Conversion, sss sese eee eee eee 2364 
Figure 8-71 YUV420 to YUV444 Conversion, sss sees sees eee eee 2364 
Figure 8-72 Intermediate Data Transtom. sees sees sees eee eee eee eee eee 2365 
Figure 8-73: DPI General Timing T 2367 
Figure:d=74 DPI Timing EE 2367 
Figure:8-75: CDPI Intent aCe sssrinin aeina aaan sastadesaaetuerhsneateasnsidcuatsewsateaadcn 2368 
Figure 8-76 GPU functional blocks sss sees ee cece e ereenn neee 2485 
Figure 8-77 The GPU data workflow sss sees sese eee eee 2485 
Figure 8-78 Job manager control registers and interface sees eee eee eee ee 2487 
Figure 8-79 Shader core components .......ccesecssctececncsessnceassaceetecentocnssesasadcceauoorsssnesntteadeceasencsnaetenancese 2489 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 57 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Läepgtwnrpuu 


Figure 8-80 shader core pipeline design 
Figure 8-81 Subsystem blocks and caches A 2493 
Figure 8-82 DSI Controller TOP Block Diagram 


SL8541E Device Specification 


ee 2494 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 58 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Kail SppEADr UN ! SL8541E Device Specification 


List of Tables 

Table 3-1 Definition Of pin svmbols -sssri nesine n EEE E EEEE 74 
TapE? PL Eeen R loena ss needs Ne’ ance su cteadisn lay atin he aeosveneaeat sate amesveeeesaaiaves 75 
Table 3-3 Pin Multiplexed Functions ...........ccceeeeceeeeeeceeeeeeeeneeeeeeaeeeeeeaaeeeeeeaeeeeesaaeeeeesaeeeeeeaeeeeeeaeeeene 110 
Table 4-1 Absolute maximum ratings sees ee sese e sese ee sese sees ee eee sees essere neee nenen 405 
Table 4-2 Recommended operating conditions. 405 
Table:4-3: Thermal CharacteriStis rasai ernie eave dene gege ge adsrc Meee 406 
Table 4-4 ESD characteristics HT, A: 406 
Table 4-5 DC characteristics sese ss esse esse esse esse esse eee ennenen ennenen nnn nnn nn nenes boan Ape fies 406 
Table 4-6 Standard input, output and I/O pin AC characteristics EE 408 
Table 4-7 System Clock AC characteristics E 409 
Table 4-8 Performance of the phase-locked loop... 412 
Table 4-9 Performance of the APC DAC 413 
Table 4-10 Performance of the Thermal Sensor EEN 414 
Table 4-11 Main performance of the UP. EE 414 
Table 4-12 Main performance of the MIPI Cl... 416 
Table 4-13 Main performance of the MIPI DÉI... 417 
Table 4-14 Main performance of the Temperature sensing ADC... eee ee eee 418 
Table 4-15 WIFI Receiver Specihicaionga... seene ee eee ER 419 
Table 4-16 WiFi Transmitter Specifications EE 420 
Table 4-17 Bluetooth BDR receiver Dertormance AE 421 
Table 4-18 Bluetooth BDR transmitter performance sse sese ese ee sees eee cece ener essere sese e nenen neee 421 
Table 4-19 Bluetooth EDR Receiver Specifications see eee ee e ee 422 
Table 4-20 Bluetooth EDR Transmitter Specifications eee ee e e e eee 422 
Table 4-21 Bluetooth LE Receiver Specifications see ee ee eee 423 
Table 4-22 Bluetooth LE Transmitter Specifications eee ee e e e ee 423 
Table 4-23 FM e We Ee < Cf, p, eaneeeneeeeeeereeersaersaesraesraassnasinaennaetnnatdnatinacanaennacdnneennconneonnnen 424 
Table 4-24 GNSS RF Specifications. sse eee eee eee eee eee eee 424 
Table 5-1 AXI-busmon_ctrl Function Description. 442 
Table 6-1 AS pn WÉI KEE 877 
Table 6-2 a Ite UNON EE 880 
Table 6-3 SDR12 Card Interface Timing. 931 
Table 6-4 DDR50 Card Interface Timing. 933 
Table 6-5 HS200 Card Interface Timing. 935 
Table 6-6 HS400 Card Interface Input Timing. 936 
Table 6-7 HS400 Card Interface Output Timing... 937 
Table'6-8: Signals: List: EE 943 
‘Fable:6-9 Signals: 1 aaa e E A A a a TAT 944 
Table 6-40 Signals BEEN 1017 
Table:6-11 ECC Mode List jisicciscccccsccecscccdvarsassedecsceeseisserecersdecdavecnveadens saccesbeevuatenssanducauasdaderssaceeesacens 1026 
Table 6-12 IMStruction TDS aana daan aa a Ha anI aana Tanah 1029 
Table 6-19 Je tee eege deiere eege ee ER eege Ee 1030 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 59 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Kail SppEADr UN ! SL8541E Device Specification 


Table 6-14 Type of de eut EE 1031 
Table 6-15 Four Work NOG aana eege A dee gege deeg der 1085 
Table 6-16 Configure of Four Work Mode sese 1086 
Table 6-17 Valid Parameters in Four Mode. 1087 
Table 6-18 UART chip PAD (nferiape.,. soz zeasszas zyrat sy go sga kns 2758 y doaz aZ ROue sanger nancns 1438 
Table 6-19 The: memory o UAR ME 1438 
Table 6-20 UART clock and reset signals A 1439 
Table 6-21 Interrupt request signals of UART sss es sese ee sese ee sese sees e neee nenen een 1439 
Table 6-22 DMA signals Of UART... eee nennen aeiaai = 1440 
Table 6-23 APB and Z bus signals Of UART EE 1440 
Table 6-24 Memory interface Of UART NEEN 1440 
Table 6-25 Main function signals Of UART ENNEN 1441 
Table 6-26 Test signals of UART. aoet nosed rsy sayt yaro nann vroa. 1441 
Table 6-27 The Miscellaneous signal Of UART E 1441 
Table 6-28 1 pixel mode... eee ee eeceeeeeeee ee teeeee ee eeteee ee eeeeee erences teen EEN, WE een 1453 
Table 6-29 2/3 pixel mode A C Mle A. Wa, een 1453 
Table 6-30 RGB888 mode APB wdata format 1454 
Table 6-31 RGB888 mode TXFIFO wdata Tomat. 1454 
Table 6-32 RGB666 mode APB wdata format. 1454 
Table 6-33 RGB666 mode TXFIFO wdata Tomat. 1455 
Table 6-34 RGB565 mode APB wdata format. 1455 
Table 6-35 RGB565 mode TXFIFO wdata Tomat... 1455 
Table 6-36 SPI control registers offset address sese eee 1460 
Table 6-37 SPI TX data register ue 1461 
Table 6-38 SPI TX data register description... 1461 
Table 6-39 SPI clock divisor register ene ee Eeee ee eee 1461 
Table 6-40 SPI clock divisor register description... 1462 
Table 6-41 SPI_CTLO register ue 1462 
Table 6-42 SPI_CTLO register description sese eee eee eee 1463 
Table 6-43 SPI_CTL1 register cesse eee eee eee 1463 
Table 6-44 SPI_CTL1 register description sees eee eee eee eee 1464 
Table: 6-45 a” E EE 1464 
Table 6-46 SPI_CTL2 register description sees eers eee eee eee eee 1464 
Table 6-47 SPI_CTLS registetr sees eree eree eee 1465 
Table 6-48 SPI_CTL3 registetr description 22.2.0... cece eee eee eee 1465 
Table 6-49 SPI_CTL4 register sese eee eee eee 1466 
Table 6-50 SPI_CTL4 register description sese eee eee eee 1466 
Table 6-51 SPI-CTL5 register AE 1467 
Table 6-52 SPI_CTL5 register description sese eee eee eee 1467 
Table 6-53 SPI_INT_EN register sese eee eee 1467 
Table 6-54 SPI_INT_EN register description sees eree eee eee eee 1468 
Table 6-55: SPI INT. CLR reoister-. gaz yoa euvberadcaenvaad ecdbunndvitbesnecadsbtneraelvand s cudennend 1468 
Table 6-56 SPI_INT_CLR register description sees ee 1469 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 60 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM SL8541E Device Specification 


Table 6-57 BPI INT RAW registert.. «sese essen nesne neson nenen eneon ennenen nean 1469 
Table 6-58 SPI_INT_RAW register description... 1470 
Table 6-59 SPI _INT_MASK_STS register vas ecsvoss sayns oynayan ogas y vaene RREAN RN EAN 1471 
Table 6-60 SPI INT MASK STS register description sse eee eee eee 1471 
Table 6-61 SPI-STST segISter 7 tive ig Gece sb aiaa diets diene tea 1472 
Table 6-62 SPI_STS1 register description sse eee eee eee eee 1472 
Table 6-63 SPI STS2 Le EE 1472 
Table 6-64 SPI_STS2 register description sse eee eee eee eee 1472 
Table 6-65 SPI_DSPWAIT register sese eee eee eee 1473 
Table 6-66 SPI_DSPWAIT register description... 1473 
Table GG/Gpl GIG3regieter Abu Ee ie 1474 
Table 6-68 SPI_STS3 register description EEN 1474 
Table 6-69 SPI_CTL6 register sss ssse sese esse esse esse senenn ennenen ennenen ennenen, Ñ... eeaeenee 1474 
Table 6-70 SPI_CTL6 register description E 1475 
Table 6-71 SPI_STS4 register... cesses seene e die EEN, WE A een 1475 
Table 6-72 SPI_STS4 register description E 1475 
Table 6-73 SPI_FIFO_RST register neeesser eenn nenn T, R nn 1476 
Table 6-74 SPI_FIFO_RST register description. 1476 
Table 6-75 SPI_CTL7 register... ese sese eee een dm, nnn 1476 
Table 6-76 SPI_CTL7 register description serere eee eee eee eee 1476 
Table 6-77 SPI_STS5 register... sss sese sese sss. A ce nnn 1478 
Table 6-78 SPI_STS5 register description se eee eee ee ee eee 1478 
Table 6-79 SPI_CTL8 register v:e ËCH, n naan anana ANRA AAKA KA ARNEE AANKAN R KENAAN ARNA ANAE NKE N NANREN 1478 
Table 6-80 SPI_CTL8 register description sse eee eee eee 1478 
Table 6-81 SPI_CTL9 register ne. nnn 1479 
Table 6-82 SPI_CTL9 register description... 1479 
Table 6-83 SPI_CTL10 register ue 1480 
Table 6-84 SPI_CTL10 register description sese eee eee eee 1480 
Table 6-85 SPI_CTL11 register... By. nne nenen nnn 1480 
Table 6-86 SPI_CTL11 register description eee eee eee eee 1480 
Table 6-87 RAN Ak TT, DC KEE 1481 
Table 6-88 SPI_CTL12 register description sese eee eee eee eee eee eee 1481 
Table 6-89 PAR SNS O WEEN 1481 
Table 6-90 SPI_STS6 register description sse eee eee eee eee 1481 
Table, G99BSPIRSIPS 7 reGiSter...........ccccccsssessecsssensecscsensecsccensecscsessessesensessccessececsansessesanseseesenseeeesenaess 1482 
Table 6-92 SPI_STS7 register description sse eee eee eee eee 1482 
Table 6-93 SPI_STS8 EE 1482 
Table 6-94 SPI_STS8 register description sse eee eee eee eee 1482 
Table 6-95 SPI _STS9 registereren aia eR ENAA oaao 1482 
Table 6-96 SPI_STS9 register description sse eee eee eee eee 1483 
Table 6-97 SPI reset signal description. 1495 
Table 6-98 Signal Descriptio TEE 1549 
Table 6-99 SIM Card Pin E EN 1550 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 61 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM SL8541E Device Specification 


Table 6-100 SIM Clock and Baud Hate... eee eee 1551 
Table 6-101 IIS data format memory map, 1592 
Table 6-102 PCM data format for Master mode sss sese 1594 
Table 6-103 PCM data format for Slave mode... 1594 
Table 6-104 PCM multiple slot and PCM cycle configuration Suggestion... sse ee eee e e e 1595 
Table 6-105 Exceptions for PCM multiple slot Configuration sese ee ee ee ee e e eee 1595 
Table 6-106 IIS configure for fraction clock divide sss sees 1619 
Table 6-107 iis_clk confiugure suggestion «sss ss sss es vesse esse es «sss esse esse sse s sees «esse esen nuna eaa naaa N = e ea 1619 
Table 7-1 Absolute Maximum HRaingda..--- sese sese e sese sese sees eee eee neee neee nenn ee anna Ta 1651 
Table 7-2 Recommended Operating Conditions EE 1652 
Table 7-3 Required External Components sse eee eee eee eee ee eee 1652 
Table 7-4 Electrical Characteristics - ADC Channel Analog Part. 1653 
Table 7-5 Electrical Characteristics — Micbias Pat... 1654 
Table 7-6 Electrical Characteristics - DAC Channel Analog Part. 1654 
Table 7-7 Codec registers address mapping sees eee eee eee eee 1678 
Table 7-8 12S interface list HHHH Mies Mas Reece EEN 1790 
Table 8-1 Difference magnitude categories for DC coding sss sees sese eee e 2162 
Table 8-2 Luminance DC Coefficient Differences AAR 2162 
Table 8-3 Chrominance DC Coefficient Diierences Au 2163 
Table 8-4 Categories Assigned to AC Coefficient Values seene ee eee 2164 
Table 8-5 Luminance AC Coefficients Fraoment AAA 2165 
Table 8-6 Frame Application Aesigmment Aan 2178 
Table 8-7 source/destination data formats .... Em... sse esen nner nnn nnn nnn nnn nnn nnn 2290 
Table 8-8 AXI port description éi. ag sneer ennenen nnn nenen 2292 
Table 8-9 APB port description... Me SS. cece e ee onnenn troon geno onnenn neon Renn nr 2293 
Table 8-10 GSP port description een 2294 
Table 8-11 Interface With D-PHY Clock Lang... sees eee eee eee 2545 
Table 8-12 DPHY PPI Interface SIgnala... sse eee eee eee 2546 
Table 8-13 Bus Out Signals $... ng 2551 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 62 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ! SL8541E Device Specification 


1 System Overview 


1.1 General Description 


SL8541E is a highly integrated application processor with embedded TD-LTE, LTE FDD, 
WCDMA and GSM/GPRS/EDGE. It consists of Quad-core ARM® Cortex-A53 core as 
application processor, which includes a NEON multimedia processing engine, Single-core 
ARM® mali820 as 3D graphics accelerator, multi-standard multi-media accelerators and 


advanced audio subsystem , and also integrated Wifi/BT/FM/GNSS . The specially optimized 


architecture of SL8541E can achieve high performance and low power for a lot of applications. 
Proprietary architectures and algorithms were developed for low power ASIC design and 
power management. Unique techniques are used for noise/offset calibration and cancellation. 
Overall, SL8541E chip set presents a high cost-effective platform for Android mobile devices. 


1.2 SL8541E Features 


1.2.1 Platform Features 
AP Subsystem 
m Quad-core ARM® Cortex™ A53 MP processor, up to 1.4GHz 
E 32 KB L1 I-cache and 32 KB L1 D-cache, 256KB L2 cache 
R NEON multimedia processing engine with SIMDv2/VFPv4 ISA support 
E Support boot from USB, UART, eMMC,SD,NAND 
E Support DVFS technology with voltage ranging from 0.9V to 1.1V 


Note: 
ARM® Cortex™ is a registered trademark of Advanced RISC Machines Limited. 


External Memory Interface 
H Support eMMC 5.1 
D Support LPDDR2, LPDDR3, Clock up to 667(LPDDR3)/533(LPDDR2) MHz 


Peripheral and Connectivity Interfaces 
E Support multi-SIM cards, both 1.8 V and 3.0 V devices 


E Support two SDIO 3.0(exclude eMMC) 
E Support USB 2.0 High speed,OTG 
E Support UART 


E Total 3 SPI, At lease one support both master and slave, support 3-wire SPI, 4-wire SPI 
and synchronous SPI 


E Support 1 IIS( PCM), for audio codec connection 
E Support 3-column x 3-row keypad with internal pull-up resistors 
E Five DC interfaces 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 63 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ! SL8541E Device Specification 


E Total 123 GPIO pins 
E Support SIM/USIM 


1.2.2 Modem Features 

TD-LTE/ LTE FDD Baseband 

B Compatible with 3GPP Release Release 10 
Support TDD/FDD LTE Category 3 i.e., DL 100 Mbps/UL 50 Mbps with 2x2 MIMO 
Support TDD/FDD LTE Category 4 i.e., DL 150 Mbps/UL 50 Mbps with 4x2 MIMO 
Support PWS (Public Warning System) and CMAS receiving 


Support different data rate at different BW (scalable), 150Mbps at 20MHz, 100 Mbps at 
20 MHz, 50 Mbps at 10 MHz, 25 Mbps at 5 MHz, etc. 


R Cryptographic Algorithms: UEA1/UIA1:SNOW-3G, UEA2/UIA2:AES, UEA3/UIA3:ZUC 


WCDMA/HSDPA/HSUPA Baseband 

m Release 99 WCDMA up to UE Class 384kbps for both uplink and downlink 
B Release 7 HSDPA, up to 21Mbps(Category 14) 

B Release 7 HSUPA, up to 11Mbps(Category 7) 

B Diversity Reception and soft combining over two receive antennas. 


GSM/GPRS/EDGE Baseband 


B Compatible with GSM/GPRS/EDGE Release 1999, GSM850, GSM900, DCS1800, and 
PCS1900 recommendations 


B Complete in-phase and quadrature (LO) component interface between the Digital 
Signal Processor (DSP) and RF module 


B EGPRS class12, type B (MCS1-9 in downlink and MCS1-9 in uplink) 
B Cryptographic Algorithms: ART A5/2 A5/3,GEA1, GEA2, GEA3 


Multi-mode 
R Support TD-L/GGE or TD-LTE/LTE FDD/WCDMA/GGE CSFB 
RB Support DSDS(L+G,L+W,L+L) 
R VoLTE and ViLTE 


1.2.3 Multimedia Features 
3D Graphics 
R = Mali 820 MP1 @ 680MHz 
E Support OpenGL ES1.1/1.2/2.0/3.0/3.1 and Vulkan 3D graphic 
R Up to 100M Tris/s, 650MPix/s @ 650Mhz 


LCD Display 
RB Integrated display controller (Dispc), support MIPI DSI, with 


e 4data lanes 
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e Compliance to MIPI Alliance specification for Display Serial Interface, version 
1.01.00 


e Compliance to MIPI Alliance specification for Display Pixel Interface (DPI-2), version 
2.00 


e Compliance to MIPI Alliance specification for Display Bus Interface, version 2.00 

e Compliance to MIPI Alliance specification for Display Command Set, version 1.02.00 
e Compliance to MIPI Alliance specification for D-PHY, version 1.00.00 

Supports panel resolution up to HD+(1440x720) 


Image Sensor Interface 


Primary camera Up to 13M pixels(30fps preview) with ZSL 
Second camera Up to 8M pixels(30fps preview) with ZSL 
Support 13M single rear camera. 

Integrated MIPI CSI, support 

s 4+4 data lanes or 4+2+2 data lanes 


e Compliance to MIPI Alliance specification for Camera Serial Interface2 (CSI-2), 
version 1.00 


e Compliance to MIPI Alliance specification for D-PHY, version 1.00.00 


Video Codec 


H.264 encoder for Baseline/main/high Profile upto Level 4.1 1080p@30fps 
MPEG4 encoder for Simple Profile upto 1080p@30fps 

H.263 encoder for Baseline profile upto 1080p@30fps 

H.264 decoder for Baseline/main/high Profile upto Level 4.1 1080p@30fps 
MPEG4 decoder for Simple/advance Profile upto 1080p@30fps 

H.263 decoder for Baseline profile upto 1080p@30fps 

VP8 decoder , upto 1080p@30fps 


Multiple codec: supports up to 1 decoding and 1encoding processes simultaneously, 
each process can have a different format 


Audio Codec 


1.2.4 
WIFI 


Support MP3/AAC/AAC+/ AMR-NB decoding 
PCM record and playback 


WCN feature 


Single band 2.4GHz,support 802.11b/g/n 

Support WIFI and BT TDD operation and signle-antenna with intergrated TR-switch 
Security: WEP,WPA-TKIP,AES,WPA2,WAPI,WPS2.0,EAP-sim,Hotspot2.0 

Support 802.11w: secure management frame 

Support WIFI P2P mode 

WIFI/BT/LTE co-existence 
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1.3 


BT 

Support V2.1+EDR 

Support Bluetooth V4.2 low energy 
Bluetooth V2.1 and BLE concurrent 


Support frequency range from 65MHz to 108MHz 
Support RDS/RBDS 

Digital stereo modulation/demodulation 

Stereo mono blending and auto selectivity 


=|? 


GNSS 

Support GPS L1/BDS B1/GLONASS G1/SBAS 

Support GPS only , BDS only ,@4PS+BDS,GPS+GLONASS 
Support QZSS/SBAS(WAAS/MSAS/EGNOS/GAGAN) 
Support max 64 channels 

-165dBm Tracking sensitivity 

-147dBm Acquisition sensitivity with cold start 

TTFF:cold start <30s,hot start<1s 


1.2.5 Package 
B Type: FCCSP 
B Size: 13 X 12.6mm 
R Height: 0.88mm maximum 
H Bal count: 774 balls 
H Ball pitch: 0.40mm 


Chip Architecture 


The following figure shows. The chip-level functional block diagram of SL8541E. 
WCN is integrated in AP. 
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Figure 1-1 SL8541E chip-level functional block diagram 
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2 Package Information 


Plastic-encapsulated surface mount packages are sensitive to damage induced by absorbed moisture 
and temperature. ALL the chips are MSL 3, which had been marked on the label for every package. 


Date 2017/6/6 
Device Name SL8541E 
Body Size 13.0X12.6 mm 
Ball count 774 

Ball Pitch 0.4mm 
Ball Size 0.23mm 
Ball Matrix 31X32 


2.1 Top Marking Definition 


d | Reserved 
Version Number 
E Serial Number 


SCXXXXXX Mode selection 
XXXXXXXX > Lem 


XXXX YYWW > Production date code 


> Internal code 


© 07 


Figure 2-1 Top marking definition 
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Figure 2-2 Ball BGA pinout 
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2.3 Package Outline 


TOP VIEW 
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NOTE : 
1. CONTROLLING DIMENSION : MILLIMETER. 
A PRIMARY DATUM C AND SEATING PLANE ARE 


DEFINED BY THE SPHERICAL CROWNS OF 
THE SOLDER BALLS. 


Å DIMENSION b IS MEASURED AT THE MAXIMUM 
SOLDER BALL DIAMETER, PARALLEL TO 
PRIMARY DATUM C. 


4. SPECIAL CHARACTERISTICS C CLASS: bbb , ddd 


Æ THE PATTERN OF PIN 1 FIDUCIAL IS FOR 
REFERENCE ONLY . 


6. REFERENCE DOCUMENT : JEDC PUBLICATION 95 
DESIGN GUIDE 4.5 


7. PKG BALL DIAMETER IS 0.23 +/-0.05 mm BEFORE REFLOW. 


Figure 2-3 Package outline 
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Figure 2-4 Package parameters 
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2.4 Reflow Profile 


250 


100 
50 
00.0 120.0 240.0 360.0 
Time (s) 
Figure 2-5 Reflow profile 
Note: 


Recommended reflow profile for lead-free solder paste 
Ramp at 1-2°C per second to 245+/-5°C 
Dwell at 235°C for 10 seconds 

Dwell at 217°C for 30~60s 

Total reflow time is about 220~270 s 

Cold down ramp < 4°C/s 

Recommended solder paste type 

SnAgCu solder paste 

Metal contents should be about 88.5% 
Recommended parameter for stencil making 
Metal mask thickness: 5 mils 

Opening area ratio: 100% 
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3 Pin Information 


3.1 Pin symbol descriptions 
The following table explains the symbols used in the pin lists. 


Table 3-1 Definition of pin symbols 


[Fes [Symbol | TypeDeserpton SOS 
a CT 
Co i tatu SCC 


Type po Power pin, input from external or floating to use internal LDO power 
supply 


nm Lamae CS 
nm nwa ido SSCS 
n 
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VEMMCIO Power supply for NAND flash and EMMC IO 
VSIMO/VSIM1/VSIM2_ | Power supply for SIM card 0/1/2 


3.2 Pin List 


Table 3-2 Pin List 


ADI Interface 
ie=1,0e ADI 
R4 | ADI SCLK ee Ze Tep 1 70) aaas -0. ie=0,0e=1,0 | synchron 
wpu ous clock 
VIO1 ie=1,0e 
T2 | ADLD Vey 1 8V:47K/20 | 50 | owes =0, ie=0,0e=1,0 | ADI data 
wpu 
VIO1 Audio 
w2 | AUD-SCLK | va cere pO | aaas ie=0,0e=1,0 | synchron 
ous clock 
VIO1 Audio 
e (ENEE Ee ie=1,0e=0 | ADC 
sync 
VIO1 Audio 
v2 | AUD_ADDO fva | 1847620 |50 | zue ie=1,0e=0 ADC 
data 0 
VIO1 Audio 
i eee EE (epes ie=0,0e=1,0 | DAC 
sync 
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VIO1 ie=1,0e Audio 
R3 | aup papo | va | 8.4720 | 50 | zue -0. ie=0,0e=1,0 | DAC 
wpu data 0 
VIO1 ie=1,0e Audio 
R5 | aup DaD | ve | ,8¥-47K20 | 50 | zue -0. ie=0,0e=1,0 | DAC 
wpu data 1 
VIO1 DCDC_A 
DCDCARM_E | V8 1.8V,4.7K/20 | 50 RM 
U2 N K K 2/4/6/8 enable 
output 
XTL_BUF_EN | VIO1 1.8V,4.7K/20 | 50 CP sleep 
Wi 1 V8 K K 2/4/6/8 control 
Not 
y1 NC_XTL_BUF Connect 
_EN2 on 
SL8541E 
VIO1 External 
V8 reset 
1.8V,4.7K/20 | 50 signal 
V4 EXT_RST_B K K 2/4/6/8 input 
from A 
die 
VIO1 PMIC 
U4 | ANA INT v8 EE >O | 2/4/68 interrupt 
input 
VIOT Chip 
V8 sleep 
va | CHIP_SLEEP eee >O "aaen signal 
output to 
Adie 
VIO1 32K 
V8 clock 
us | CLK 32K V.BV,4.7K/20 1 50 | 24/68 input 
K K f 
rom A 
die 
VIO1 Productio 
V8 n test 
1.8V,4.7K/20 | 50 mode 
V5 PTEST K K 2/4/6/8 input 
from A 
die 
Camera Interface 
CMOS 
x sensor 
"7 âk NNA | M27 | 50 | 246/8 ET | master 
Kg clock 0 
output 
CMOS 
: sensor 
H3 CMMCLK1 VCA 1.8V,4.7K/20 | 50 2/4/6/8 ie=0,oe=1,0,f master 
2 M K K un_sel=0 
clock 1 
output 
CMOS 
VCA 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | sensor 
J32 | CMPDO M K K 2/4/6/8 do,fun_sel=3 power 
down 0 
H2 VCA 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | CMOS 
9 CMPDI M K K lua do,fun_sel=3 sensor 
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power 
down 1 
CMOS 
G3 VCA 1.8V,4.7K/20 | 50 ie=1,0oe=0,wp | sensor 
0 CMPD2 M K K eee do,fun_sel=3 power 
down 2 
. CMOS 
J31 CMRSTO VCA 1.8V,4.7K/20 | 50 2/4/6/8 ie=1,oe=0,wp sensor 
M K K do,fun_sel=3 
reset 0 
Ñ CMOS 
H3 VCA 1.8V,4.7K/20 | 50 ie=1,oe=0,wp 
0 CMRST1 M K K 2/4/6/8 do,fun_sel=3 sensor 
reset 1 
Ñ CMOS 
G2 VCA 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 
9 CMRST2 M K K 2/4/6/8 do, Am sel=3 sensor 
reset 2 
VCA 1.8V,1.8K/20 | 50 ie=1,0e=0,wp | 12C port 
E32 | SCLO M K K 2/4/6/8 u,fun_sel=3 0 clock 
VCA 1.8V,1.8K/20 | 50 ie=1,0e=0,wp | 12C port 
F32 | SDAO M K K 2/4/6/8 u,fun_sel=3 0 data 
VCA 1.8V,1.8K/20 | 50 ie=1,0e=0,wp | 12C port 
F31 | SGL M K K 2/4/6/8 u,fun_sel=3 1 clock 
G3 VCA 1.8V,1.8K/20 | 50 ie=1,0e=0,wp | 12C port 
1 SDA1 M K K 2/4/6/8 u,fun_sel=3 1 data 
JTAG 
yoi 1.8V,4.7K/20 | 50 ie=1,0e=0,wp TE 
Vë 9 Ab =1,08=U, 
B21 | TCK_ARM K K 2/4/6/8 do test clock 
input 
VIOT CS 
V ie= z 
A21 | TMS_ARM 8 | 1:8V,4.7K/20 | 50 | aaa ie=1,0e=0,WP | test 
K K u 
mode 
select 
DSP 
D2 VIO1 1.8V,4.7K/20 | 50 ae Se JTAG 
1 RTCK_LTE vR K K 2/4/6/8 ie=0,oe=1,0 return 
test clock 
C2 Kë 1.8V,4.7K/20 | 50 ie=1,0e=0,wp iG 
VB a l. l,U, 
1 US K K EHS do test clock 
input 
NS. 1.8V,4.7K/20 | 50 ie=1,0e=0,wp IAG 
Vë DNA. =1,0e=0, 
B20 | TDI_LTE K K 2/4/6/8 u data 
input 
VOT | 1.8v,4.7ki20 | 50 STAG 
V Nans ie= = 
B19 | TDO_LTE 8 K K 2/4/6/8 ie=0,0e=1,0 data 
output 
SEH JTAG 
Vë ie= = 
A20 | TMS LTE Ee ie=1,0e=0,WP | test 
K K u 
mode 
select 
EMMC and NAND Interface 
AH VEM 1.8V,4.7K/20 | 50 SÉ 8 EMMC 
A EMMC_CLK MCIO | K K 200/100/70/50/40/33/28/25 ohm ie=0, oe=1, 0 Sé 
, EMMC 
VEM | 1.8V,4.7K/20 | 50 ie=1, oe=0, 
AJ | EMMC_CMD MCIO | K K 200/100/70/50/40/33/28/25 ohm wpU iia 
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EMMC 
VEM 
AF | EMMC_RST | moio | "TH | 30 | 200/100/70/50/40/33/28/25 ohm ie=0, oe=1,1 | hardware 
reset 
? EMMG 
VEM ENEE 
AH | emme ps eia | ATP | 50 | 200/100/70/50/40/33/28/25 ohm ie=1, o6=0, | data 
2 K K wpdo 
strobe 
AG VEM | 1.8V,4.7K/20 | 50 ie=1, oe=0, | EMMC 
AG | EMMC_DO elie °° | 200/100/70/50/40/33/28/25 ohm Ger 
AF vem | 1.8V,4.7K/20 | 50 ie=1, oe=0, | EMMC 
AF | EMMC_D1 aia: °° | 200/100/70/50/40/33/28/25 ohm a Se 
VEM | 1.8V,4.7K/20 | 50 ie=1,0e-0, | EMMC 
AJ2 | EMMC_D2 moles ie ZO | 200/100/70/50/40/33/28/25 ohm e Gy 
AK VEM | 1.8V,4.7K/20 | 50 ie=1, oe=0, | EMMC 
AK | EMMC_D3 VL °° | 200/100/70/50/40/33/28/25 ohm at E 
AG vem | 1.8V,4.7K/20 | 50 ie=1,0e=0, | EMMC 
AG | EMMC_D4 Gong °° | 200/100/70/50/40/33/28/25 ohm K Guer 
AF VEM | 1.8V,4.7K/20 | 50 ie=1,0e-0, | EMMC 
AF | emmc_ps V °° | 200/100/70/50/40/33/28/25 ohm K Ge 
AF vem | 1.8V,4.7K/20 | 50 ie=1,0e-0, | EMMC 
AF | EMMC_D6 E Z | 200/100/70/50/40/33/28/25 ohm e Ger 
AK vem | 1.8V,4.7K/20 | 50 ie=1,0e-0, | EMMC 
AK | EMMC_D7 Ye E °° | 200/100/70/50/40/33/28/25 ohm Se Ge 
VIO l 
AE F 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | NAND 
15 | NE DATA O | NAN |% °° | 200/100/70/50/40/33/28/25 ohm EE een 
AE | NF_DATA1 NAN 1:8V,4.7K/20 | 50 | 200/100/70/50/40/33/28/25 ohm ie=1,0e=0,wp | NAND 
5 = a D K K u,fun_sel=3 data 1 
AE | NF DATA 2 Nan 1:8V,4.7K/20 | 50 | 200/100/70/50/40/33/28/25 ohm deiere | NAND 
2 = rai D K K u,fun_sel=3 data 2 
vo We NAND 
AE | NF_CENO NAN | 18V:47K/20 | 50°) 200/100/70/50/40/33/28/25 ohm ie=1,0e=0,WP | Chip 
4 K K u,fun_sel=3 
D select 0 
vo Kee NAND 
AD | NF WEN NaN | 1:8¥.4.7K/20 | 50 | 200/100/70/50/40/33/28/25 ohm ie=1,0e=0,WP_| Write 
3 K K u,fun_sel=3 
D enable 
IIS Interface 
Not 
AE Connect 
e | MG em E 
SL8541E 
Not 
AE Connect 
AE | NC_IISODO = 
SL8541E 
Not 
AG Connect 
bo. | NC_IISOCLK 
SL8541E 
Not 
AF NC_IISOLRC Connect 
29 K on 
SL8541E 
Ñ 125 port 
C2 VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 
9? | nso SE °° | aaas ahr eee, (Les 
input 
D3 IIS DO VIO1 1.8V,4.7K/20 | 50 | 2/4/6/8 ie=1,0e=0,wp | 12S port 
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0 V8 K K do,fun_sel=3 1 data 

ouput 
: 12S port 

D2 VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp : 

9 IIS1CLK vR K K 2/4/6/8 do,fun_sel=3 1 bit 
clock 
12S port 

VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | 1 

GE Ke vR | K K | 246/8 do,fun_sel=3 | Left/Right 
clock 

Keypad Interface 

VIO1 1.8V,4.7K/20 | 50 ae Q Keypad 

A9 KEYOUTO v8 K K 2/4/6/8 ie=0,0e=1,0 output 0 

VIO1 1.8V,4.7K/20 | 50 ie=0e=0,wpd Keypad 
A8 KEYOUT1 vR K K 2/4/6/8 k output 1 
VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | Keypad 
B9 KEYOUT2 V8 K K 2/4/68 do,fun_sel=3 output 2 
VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | Keypad 

E10 | KEYINO vR K K 2/4/6/8 ii input 0 

D1 VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | Keypad 

0 KEYIN1 v8 K K 2/4/6/8 ü input 1 

VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | Keypad 

D9 KEYIN2 VB K K 2/4/6/8 do,fun_sel=3 input 2 

LCM Interface 

viot | 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | LCD 

W5 | LCM_RSTN vR K Ñ K 2/4/6/8 do.fun_sel-3 reset 
output 
LCD 

VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | tearing 

Y5 LGMLEMARK V8 K K 2/4/68 do,fun_sel=3 effect 
input 

RF Control Interface 

RF 
VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 
E11 | RFCTLO vg K K 2/4/6/8 do,fun_sel=3 control 
pin 0 
S RF 
VIO1 | 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 
B10 | RFCTL1 v8 K K 2/4/6/8 do,fun_sel=3 See 
2 RF 
VIOT | 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 

E12 | RFCTL2 V8 K K 2/4/6/8 do,fun_sel=3 control 

pin 2 
! RF 

D1 VIO1 | 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 

2 RFCTL3 v8 K K 2/4/6/8 do,fun_sel=3 control 
pin 3 

; RF 
VIOT | 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 
E13 | RFCTL4 v8 K K 2/4/6/8 do,fun_sel=3 control 
pin 4 
S RF 
VIOT | 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 
B11 | RFCTL5S v8 K K 2/4/6/8 do,fun_sel=3 Ge 
8 RF 
VIOT | 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 

E14 | RFCTL6 v8 K K 2/4/6/8 do,fun_sel=3 control 

pin 6 
, RF 
VIOT | 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 

A11 | RFCTL7 v8 K K 2/4/6/8 do,fun_sel=3 control 

pin 7 
; RF 

C1 VIOT | 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 

2 RFCTL8 VR K K 2/4/6/8 do,fun_sel=3 control 
pin 8 

l RF 

D1 VIOT | 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 

3 RFCTL9 V8 K K 2/4/6/8 do,fun_sel=3 control 
pin 9 
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; RF 
VIOT | 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 
E15 | RFCTL10 v8 K K 2/4/6/8 do,fun_sel=3 control 
pin 10 
: RF 
VIO1 | 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 
B12 | RFCTL11 V8 K K 2/4/6/8 do,fun_sel=3 control 
pin 11 
S RF 
C1 VIOT | 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 
5 RFCTL16 v8 K K | eres do,fun_sel=3 S 
; RF 
VIOT | 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 
B14 | RFCTLi7 v8 K K | 2/4/6/8 ge sel-3 control 
pin 16 
E RF 
D1 VIO1 | 1.8V,4.7K/20 | 50 ie=1,oe=0,wp 
5 RFCTL19 v8 K K | 2/4/6/8 do AE control 
pin 18 
Ñ RF 
D1 VIOT | 1.8V,4.7K/20 | 50 ie=1,oe=0,wp 
6 RFCTL20 v8 K K | 2/4/6/8 ir, isas control 
pin 19 
RFFE Interface 
l RFFEO 
F14 | RFFEo_sck ||MO) | 18V,47K/20 | 50 | 2/4/6/8 ie=1,0e=0,WP_| clock 
V8 K K do,fun_sel=3 
output 
VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | RFFEO 
F13 |- RFFEO0_ SDA VB K K 2/4/6/8 do,fun_sel=3 data line 
Not 
NC_RFFE1_S Connect 
FIG CK on 
SL8541E 
Not 
NC_RFFE1_S Connect 
DA on 
SL8541E 
RF SPI Interface 
x RF SPIO 
VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 
E17 | RFSCKO V8 K K 2/4/6/8 do,fun_sel-3 clock 
output 
C1 VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | RF SPIO 
8 RFSDA0 VB K K 2/4/6/8 do,fun_sel=3 data line 
VIO1 | 1.8v,4.7K/20 | 50 ie=1,0e-0,wp | RF SPIO 
E18 | RFSENO Vë K K 2/4/6/8 u,fun_sel-3 chip 
select 
Not 
B15 | NC_RFSCK1 ee 
SL8541E 
Not 
B16 | NC_RFSDA1 Ge 
SL8541E 
Not 
A15 | NC_RFSEN1 SEN 
SL8541E 
IC Interface 
VIO1 1.8V,1.8K//2 | 50 ie=1,0e=0,wp | IIC2 
E29 | SCL2 V8 OK K 2/4/68 u,fun_sel=3 clock 
VIO1 1.8V,1.8K//2 | 50 ie=1,0e=0,wp 
F29 | SDA2 V8 oK K 2/4/6/8 ufun_sel-3 IIC2 data 
Not 
AJ3 Connect 
1 NC_SCL6 ép 
SL8541E 
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NC_SDA6 
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Not 
Connect 
on 
SL8541E 


SDIO 


Interface 


P2 


SD0_CLK 


VSDO 


1.8V/3.0V,1. 
8K/4.7K/20K 


2.4/5.5/7.5/10.4/12.4/15/17.4/20/ 
24.6/27.8/29.6/32/34.2/37/39/42 


ie=1,0e=0,wp 
do,fun_sel=3 


SDIO 
port 0 
clock 
output 


R2 


SDO_CMD 


VSDO 


1.8V/3.0V,1. 
8K/4.7K/20K 


2.4/5.5/7.5/10.4/12.4/15/17.4/20/ 
24.6/27.8/29.6/32/34.2/37/39/42 


ie=1,oe=0,wp 
do,fun_sel=3 


SDIO 
port 0 
Comman 
d 


P4 


SD0_D0 


VSDO 


1.8V/3.0V,1. 
8K/4.7K/20K 


2.4/5.5/7.5/10.4/12.4/15/17.4/20/ 
24.6/27.8/29.6/32/34.2/37/39/42 


ie=1,oe=0,wp 
do,fun_sel=3 


SDIO 
port 0 
data 0 


P5 


SD0_D1 


VSDO 


1.8V/3.0V,1. 
8K/4.7K/20K 


2.4/5.5/7.5/10.4/12.4/15/17.4/20/ 
24.6/27.8/29.6/32/34.2/37/39/42 


ie=1,0e=0,wp 
do,fun_sel=3 


SDIO 
port 0 
data 1 


P1 


SD0_D2 


VSDO 


1.8V/3.0V,1. 
8K/4.7K/20K 


2.4/5.5/7.5/10.4/12.4/15/17.4/20/ 
24.6/27.8/29.6/32/34.2/37/39/42 


ie=1,0e=0,wp 
do,fun_sel=3 


SDIO 
port 0 
data 2 


Ni 


SDO_D3 


VSDO 


1.8V/3.0V,1. 
8K/4.7K/20K 


2.4/5.5/7.5/10.4/12.4/15/17.4/20/ 
24.6/27.8/29.6/32/34.2/37/39/42 


ie=1,oe=0,wp 
do,fun_sel=3 


SDIO 
port 0 
data 3 


NC_SD1_CL 
K 


Not 
Connect 
on 
SL8541E 


NC_SD1_CM 
D 


Not 
Connect 
on 
SL8541E 


NC GD Dü 


Not 
Connect 
on 
SL8541E 


NC_SD1_D1 


Not 
Connect 
on 
SL8541E 


NC_SD1_D2 


Not 
Connect 
on 
SL8541E 


NC_SD1_D3 


Not 
Connect 
on 
SL8541E 


N2 


SD2_CLK 


VSD2 


1.8V/3.0V,1. 
8K/4.7K/20K 


2.4/5.5/7.5/10.4/12.4/15/17.4/20/ 
24.6/27.8/29.6/32/34.2/37/39/42 


ie=1,0e=0,wp 
do,fun_sel=3 


SDIO 
port 2 
clock 
output 


L1 


SD2 CMD 


VSD2 


1.8V/3.0V,1. 
8K/4.7K/20K 


2.4/5.5/7.5/10.4/12.4/15/17.4/20/ 
24.6/27.8/29.6/32/34.2/37/39/42 


ie=1,oe=0,wp 
u,fun_sel=3 


SDIO 
port 2 
Comman 
d 


M2 


SD2_D0 


VSD2 


1.8V/3.0V,1. 
8K/4.7K/20K 


2.4/5.5/7.5/10.4/12.4/15/17.4/20/ 
24.6/27.8/29.6/32/34.2/37/39/42 


ie=1,0e=0,wp 
u,fun_sel=3 


SDIO 
port 2 
data 0 


M4 


SD2_D1 


VSD2 


1.8V/3.0V,1. 
8K/4.7K/20K 


2.4/5.5/7.5/10.4/12.4/15/17.4/20/ 
24.6/27.8/29.6/32/34.2/37/39/42 


ie=1,oe=0,wp 
u,fun_sel=3 


SDIO 
port 2 
data 1 


L4 


SD2_D2 


VSD2 


1.8V/3.0V,1. 
8K/4.7K/20K 


2.4/5.5/7.5/10.4/12.4/15/17.4/20/ 
24.6/27.8/29.6/32/34.2/37/39/42 


ie=1,oe=0,wp 
u,fun_sel=3 


SDIO 
port 2 
data 2 
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DIO 
1.8V/3.0V,1. | 50 | 2.4/5.5/7.5/10.4/12.4/15/17.4/20/ ie=1,0e=0,wp S 
L2 | SD2_D3 VSD2 | 8K/4.7K/20K | K | 24.6/27.8/29.6/32/34.2/37/39/42 u,fun_sel=3 on 
SIM Interface 
D7 | smeo VSIM | 1.8V/3.0V,1. | 50 | 2.4/5.5/7.5/10.4/12.4/15/17.4/20/ ie=1,0e=0,wp | SIMO 
0 8K/4.7K/20K | K | 24.6/27.8/29.6/32/34.2/37/39/42 do,fun_sel=3 | clock 
E7 | SIMDATO VSIM | 1.8V/3.0V,1. | 50 | 2.4/5.5/7.5/10.4/12.4/15/17.4/20/ ie=1,0e=0,wp | SIMO 
0 8K/4.7K/20K | K | 24.6/27.8/29.6/32/34.2/37/39/42 do,fun_sel=3 | data line 
vsim | 1.8V/3.0V,1. | 50 | 2.4/5.5/7.5/10.4/12.4/15/17.4/20/ ie=1,0e=0,wop | SIMO 
D6 | SIMRSTO 0 8K/4.7K/20K | K | 24.6/27.8/29.6/32/34.2/37/39/42 do,fun_sel=3 GEN 
ge, Saena VSIM | 1.8V/3.0V,1. | 50 | 2.4/5.5/7.5/10.4/12.4/15/17.4/20/ ie=1,0e=0,wp | SIM 1 
1 8K/4.7K/20K | K | 24.6/27.8/29.6/32/34.2/37/39/42 do,fun_sel=3 | clock 
B7- | SINDATI VSIM | 1.8V/3.0V,1. | 50 | 2.4/5.5/7.5/10.4/12.4/15/17.4/20/ ie=1,0e=0,wp | SIM 1 
1 8K/4.7K/20K | K | 24.6/27.8/29.6/32/34.2/37/39/42 do,fun_sel=3 | data line 
vsim | 1.8V/3.0V,1. | 50 | 2-4/5.5/7.5/10.4/12.4/15/17.4/20/ i@=1,0820,wo | SM1 
C6 | SIMRST1 i 8K/4.7K/20K | K | 24.6/27.8/29.6/32/34.2/37/39/42 do,fun_sel=3 | reeet i 
Eg | SIMCLK VSIM | 1.8V/3.0V,1. | 50 | 2.4/5.5/7.5/10.4/12.4/15/17.4/20/ ie=1,0e=0,wp | SIM2 
2 8K/4.7K/20K | K | 24.6/27.8/29.6/32/34.2/37/39/42 do,fun_sel=3 | clock 
EE VSIM | 1.8V/3.0V,1. | 50 | 2.4/5.5/7.5/10.4/12.4/15/17.4/20/ ie=1,0e=0,wp | SIM2 
2 8K/4.7K/20K | K | 24.6/27.8/29.6/32/34.2/37/39/42 do,fun_sel=3 | data line 
vam | 1.8v/3.0V,1. | 50 | 2.4/5.5/7.5/10.4/12.4/15/17.4/20/ ie=1,0e=0,wp | ENZ 
C9 | SIMRST2 2 8K/4.7K/20K | K | 24.6/27.8/29.6/32/34.2/37/39/42 do,fun_sel=3 deer? 
c7 | ESIM_CLK_N | VSIM | 1.8v/3.0v,1. | 50 | 2.4/5.5/7.5/10.4/12.4/15/17.4/20/ ie=1,0e=0,wp | ESIM 
C 0 8K/4.7K/20K | K | 24.6/27.8/29.6/32/34.2/37/39/42 do,fun_sel=3 | clock 
pg | ESM DAT N | VSIM | 1.8V/3.0V,1. | 50 | 2.4/5.5/7.5/10.4/12.4/15/17.4/20/ ie=1,0e=0,wp | ESIM 
C 0 8K/4.7K/20K | K | 24.6/27.8/29.6/32/34.2/37/39/42 do,fun_sel=3 | data line 
cg | ESIM_RST_N | vsim | 1.8V/3.0V,1. | 50 | 2.4/5.5/7.5/10.4/12.4/15/17.4/20/ ie=1,0e=0,wp Sc 
C 0 8K/4.7K/20K | K | 24.6/27.8/29.6/32/34.2/37/39/42 do,fun_sel=3 een 
SPI Interface 
von | 1.8V,4.7K/20 | 50 ie=1,0e-0,wp | SPIO 
B18 | SPIO_DO us e C | 2/4/6/8 dofun set | data 
output 
EE VO | 1.8V,4.7K/20 | 50 | suen ie=1,0e-0,wp | SPIO 
= V8 K K do,fun_sel=3 - 
input 
viot SPIO 
1.8V,4.7K/20 | 50 ie=1,0e=0,wp | data 
Vë : ; , 
A17 | SPIO_CLK Ç x | 2/4/6/8 puns lack 
output 
B17 Lann cen | WO! | 18V.4.7K/20 | 50 | aen ie=1,08-0.0p | Sata chi 
E VB K K u,fun_sel=3 P 
select 
D1 VIOI | 1.8v,4.7K/20 | 50 ie=1,0e=0,wp | SP 
e SPI2 DO vR SEN e | Supp ER dala 
EE output 
VIOI | 1.8v,4.7K/20 | 50 ie=1,0e=0,wp | SP12 
E20 | SPI2_DI N Ra 2/4/6/8 eer data 
8 K K do,fun_sel=3 | . 
input 
VIO1 l ae 
v8 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | data 
E19 | SPI2_CLK K x | 2/4/6/8 ek 
output 
D1 | spi con | MOT | 1.8v.4.7K/20 | 50 | oeie ie=1,0e=0,wp | Zou A 
8 = v8 K K u,fun_sel=3 P 
select 
UART Interface 
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AA VIO1 1.8V,4.7K/20 | 50 ta = UART 

31 UOTXD V8 K K 2/4/6/8 ie=0,0e=1,1 port 0 TX 

AA VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | UART 

32 | UORXD vs |K K | 24/6/68 u port 0 RX 

S ART 

AC WO | 1.8v,4.7K/20 | 50 ie=1,0e-0,wp | H 

31 UOCTS vg K K 2/4/6/8 do,fun_sel=3 port 0 
CTS 

AB VO | 1.8v,4.7K/20 | 50 ie=1,0e=0,wp | UART 

<C | UORTS v8 K C | 2/4/6/8 dofun sel-3 | Porto 
RTS 

AA VIO1 | 1.8V,4.7K/20 | 50 ie=1,0e | , UART 

za | UITXD ve EK C | 2/4/6/8 -owpu | 2-081 | cont 4 Tx 

AA VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | UART 

28 | UIRXD ve |K K Jg u port 1 RX 

AA VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | UART 

27 RS vs IK K Jee do,fun_sel=3 | port 2 TX 

AB VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | UART 

27 | U2RXD vg IK K | 246/8 do,fun_sel=3 | port 2 RX 
Not 

AF NC_U4TXD Connect 

32 on 
SL8541E 
Not 

AG Connect 

32 NC_U4RXD on 
SL8541E 
Not 

AG Connect 

30 NC_U4CTS ön 
SL8541E 
Not 

AH Connect 

30 NC_U4RTS an 
SL8541E 
Not 

AH Connect 

31 NC_U5TXD on 
SL8541E 
Not 

AG NC_USRXD Connect 

31 on 
SL8541E 

System IO 

C3 | ci aen "Tv 1 18V.47K20 | 50 | suen ie=1,0e=0,wp | AOX n 

2 = V8 K K do,fun_sel=3 
output 
26M 

A3 CLK26M_IN clock 
iutput 
26M 

C5 aay N clock 
output 
WCN 

H2 WCN_CLK26 26M 

8 M_IN clock 
input 
MPLL 

CLKOUT_TE 

M5 ST MPLL clock test 
point 

AD | CLKOUT_TE SE 

25 ST_DPLL_NC point 
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D3 VIO1 1.8V,1.8K/22 | 40 ie=1,0e=0,wp | IIC3 
1 SCL3 V8 K K 2/4/6/8 u,fun_sel=3 clock 
C3 VIO1 1.8V,1.8K/22 | 40 ie=1,0e=0,wp 
1 SDA3 v8 K K 2/4/6/8 ufun _sel=3 IIC3 data 
; External 
VIO1 1.8V,1.8K/22 | 40 ie=1,0e=0,wp | . 
B30 | EXTINTO v8 K K 2/4/6/8 do.fun_sel=3 ae 
: External 
VIO1 1.8V,1.8K/22 | 40 ie=1,0e=0,wp | . 
B31 | EXTINT1 V8 K K 2/4/6/8 do,fun_sel=3 e 
GPIO 
VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 
A14 | GPIO9 vR K K 2/4/6/8 do,fun_sel=3 GPIO 9 
VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 
A12 | GPIO31 V8 K K 2/4/6/8 do,fun_sel=3 GPIO 31 
VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 
B13 | GPIO32 vR K K 2/4/6/8 p GPIO 32 
VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp 
E16 | GPIO33 vR K K 2/4/6/8 do,fun_sel=3 GPIO 33 
Not 
AE Connect 
31 NC_GPIO96 ön 
SL8541E 
Not 
AF Connect 
34 NC_GPIO97 ep 
SL8541E 
EXTINT 
External 
AB VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | interrupt 
28 EXTINT9 V8 K K 2/4/6/8 do,fun_sel=3 input 9 of 
EIC 
External 
AC VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | interrupt 
28 EXTINTO VB K K 2/4/6/8 do,fun_sel=3 input 10 
of EIC 
Digital MIC Interface 
Not 
AD NC_DMIC_CL Connect 
28 K on 
SL8541E 
Not 
AD NC_DMIC_D Connect 
29 AT on 
SL8541E 
LVDSRF Control Interface 
LVDSRF 
LVDSRFO_A VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | portd 
IB 1 DCON vR | K K |e do,fun_sel=3 | ADC ON 
control 
LVDSRF 
LVDSRFO_D VIO1 1.8V,4.7K/20 | 50 ie=1,0e=0,wp | Don 
F13 | ACON va |K K tones do,fun_sel-3 | DAC ON 
control 
LPDDR2/3 Interface 
VDD LPDDR3/ 
MEM LPDDR2 
AL2 | EMCA0/EMC comman 
7 AO dor 
address 
0 
AL2 | EMCA1/EMC VDD LPDDR3/ 
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LPDDR2 
comman 
dor 
address 
1 


AK 
28 


EMCA2/EMC 
A2 


VDD 
MEM 


LPDDR3/ 
LPDDR2 
comman 
dor 
address 
2 


AK 
26 


EMCA3/EMC 
A3 


VDD 
MEM 


LPDDR3/ 
LPDDR2 
comman 
dor 
address 
3 


AL2 


EMCA4/EMC 
A4 


VDD 
MEM 


LPDDR3/ 
LPDDR2 
comman 
dor 
address 
4 


AJ2 


EMCA5/EMC 
AS 


VDD 
MEM 


LPDDR3/ 
LPDDR2 
comman 
dor 
address 
5 


AH 


EMCA6/EMC 
A6 


VDD 
MEM 


LPDDR3/ 
LPDDR2 
comman 
dor 
address 
6 


AJ2 


EMCA7/EMC 
A7 


VDD 
MEM 


LPDDR3/ 
LPDDR2 
comman 
dor 
address 
7 


AJ2 


EMCA8/EMC 
A8 


VDD 
MEM 


LPDDR3/ 
LPDDR2 
comman 
dor 
address 
8 


AK 
30 


EMCA9/EMC 
A9 


VDD 
MEM 


LPDDR3/ 
LPDDR2 
comman 
dor 
address 
9 


AF 
23 


EMCK_C/EM 
CLK_N 


VDD 
MEM 


LPDDR3/ 
LPDDR2 
differenti 
al clock 
negative 


AG 
23 


EMCK_T/EM 
CLK_P 


VDD 
MEM 


LPDDR3/ 
LPDDR2 
differenti 
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al clock 
positive 
VDD LPDDR3/ 
AF | Emckeo/em | MEM SE 
26 CKEO enable 
ouput 0 
VDD LPDDR3/ 
AF | Emcke1/em | MEM eee 
25 | CKE1 See 
enable 
ouput 1 
VDD LPDDR3/ 
AG EMCS0_N/E MEM LPDDR2 
26 | MCSO_N chip 
select 0 
VDD LPDDR3/ 
AH EMCS1_N/E MEM LPDDR2 
25 MCS1_N chip 
select 1 
VDD LPDDR3/ 
AH | EMDMo/Emp | MEM ee 
18 | Mo data 
mask 
byte 0 
VDD LPDDR3/ 
AH | EMpM1/Emp | MEM i pie 
13 | M1 data 
mask 
byte 1 
VDD LPDDR3/ 
AH | EmpM2/emp | MEM RDDR 
data 
21 M2 
mask 
byte 2 
VDD LPDDR3/ 
MEM LPDDR2 
AJ7 EMDM3/EMD data 
M3 
mask 
byte 3 
VDD LPDDR3 
AL2 EMDOOEMD MEM data 
1 OU 0/LPDDR 
2 data 0 
VDD LPDDR3 
AH EMDQ1/EMD MEM data 
19 Q1 1/LPDDR 
2 data 1 
VDD LPDDR3 
AK EMDQ2/EMD MEM data 
20 Q2 2/LPDDR 
2 data 2 
VDD LPDDR3 
AJ1 EMDQ3/EMD MEM data 
9 Q4 3/LPDDR 
2 data 4 
AL1 | EMDQ4/EMD | VDD LPDDR3 
4/LPDDR 
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2 data 3 
VDD LPDDR3 
AJ1 | EMDQ5/EMD | MEM data 
8 Io 5/LPDDR 
2 data 5 
VDD LPDDR3 
AK | EMDQ6/EMD | MEM data 
18 | Q7 6/LPDDR 
2 data 7 
VDD LPDDR3 
ALI | EMDQ7/EMD | MEM data 
7 | a6 7/LPDDR 
2 data 6 
VDD LPDDR3 
ALI | EMDQ8/EMD | MEM data 
4 Ion 8/LPDDR 
2 data 10 
VDD LPDDR3 
AK | EMDQ9/EMD | MEM data 
13 | Q8 9/LPDDR 
2 data 8 
VDD LPDDR3 
aJi | EMpooeu | MEM See 
SC 10/LPDD 
R2 data 
9 
VDD LPDDR3 
AL1 | empa11EM | MEM data 
SCH 11/LPDD 
R2 data 
11 
VDD LPDDR3 
Ain | EMDQiz/em | MEM data 
E 12/LPDD 
R2 data 
12 
VDD LPDDR3 
AH | Empai3/em | MEM data 
ie teg 13/LPDD 
R2 data 
14 
VDD LPDDR3 
ak | empai4/em | MEM Gata 
e d 14/LPDD 
R2 data 
15 
VDD LPDDR3 
ALi | Empais/em | MEM data 
ET ` 15/LPDD 
R2 data 
13 
VDD LPDDR3 
AH | Empaie/em | MEM data 
pee peas 16/LPDD 
R2 data 
18 
AK | EMDQ17/EM | vDD LPDDR3 
24 | DQI7 MEM data 
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17/LPDD 
R2 data 
17 


AH 
24 


EMDQ18/EM 
DQ16 


VDD 
MEM 


LPDDR3 
data 
18/LPDD 
R2 data 
16 


AL2 


EMDQ19/EM 
DQ20 


VDD 
MEM 


LPDDR3 
data 
19/LPDD 
R2 data 
20 


AJ2 


EMDQ20/EM 
DQ21 


VDD 
MEM 


LPDDR3 
data 
20/LPDD 
R2 data 
21 


AJ2 


EMDQ21/EM 
DQ19 


VDD 
MEM 


LPDDR3 
data 
21/LPDD 
R2 data 
19 


AK 


EMDQ22/EM 
DQ23 


VDD 
MEM 


LPDDR3 
data 
22/LPDD 
R2 data 
23 


AJ2 


EMDQ23/EM 
DQ22 


VDD 
MEM 


LPDDR3 
data 


AJ6 


EMDQ24/EM 
DQ25 


VDD 
MEM 


LPDDR3 
data 
24/LPDD 
R2 data 
25 


EMDQ25/EM 
DQ24 


VDD 
MEM 


LPDDR3 
data 
25/LPDD 
R2 data 
24 


EMDQ26/EM 
DQ30 


VDD 
MEM 


LPDDR3 
data 
26/LPDD 
R2 data 
30 


EMDQ27/EM 
DQ26 


VDD 
MEM 


LPDDR3 
data 
27/LPDD 
R2 data 
26 


AL6 


EMDQ28/EM 
DQ27 


VDD 
MEM 


LPDDR3 
data 
28/LPDD 
R2 data 
27 


AJ4 


EMDQ29/EM 


VDD 


LPDDR3 
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data 
29/LPDD 
R2 data 
28 


AL4 


EMDQ30/EM 
DQ31 


VDD 
MEM 


LPDDR3 
data 
30/LPDD 
R2 data 
31 


EMDQ31/EM 
DQ29 


VDD 
MEM 


LPDDR3 
data 
31/LPDD 
R2 data 
29 


AF 
17 


EMDQS0_C/ 
EMDQSNO 


VDD 
MEM 


LPDDR3 
data 
strobe 0 
differenti 
al 
negative/ 
LPDDR2 
data 
strobe 0 
differenti 
al 
negative 


AG 


EMDQS0_T/E 
MDQSso 


VDD 
MEM 


LPDDR3 
data 
strobe 0 
differenti 
al 
positive/ 
LPDDR2 
data 
strobe 0 
differenti 
al 
positive 


AH 
15 


EMDQS1_C/ 
EMDQSN1 


VDD 
MEM 


LPDDR3 
data 
strobe 1 
differenti 
al 
negative/ 
LPDDR2 
data 
strobe 1 
differenti 
al 
negative 


AJ1 


EMDQS1_T/E 
MDQS1 


VDD 
MEM 


LPDDR3 
data 
strobe 1 
differenti 
al 
positive/ 
LPDDR2 
data 
strobe 1 
differenti 
al 
positive 


V1.1 


Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


89 of 2596 


Läepgtwnrpuu 


AG 
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EMDQSN2 
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LPDDR3 
data 
strobe 2 
differenti 
al 
negative/ 
LPDDR2 
data 
strobe 2 
differenti 
al 
negative 


AF 
21 


EMDQS2_T/E 
MDQS2 


VDD 
MEM 


LPDDR3 
data 
strobe 2 
differenti 
al 
positive/ 
LPDDR2 
data 
strobe 2 
differenti 
al 
positive 


EMDQS3_C/ 
EMDQSN3 


VDD 
MEM 


LPDDR3 
data 
strobe 3 
differenti 
al 
negative/ 
LPDDR2 
data 
strobe 3 
differenti 
al 
negative 


EMDQS3_T/E 
MDQS3 


VDD 
MEM 


LPDDR3 
data 
strobe 3 
differenti 
al 
positive/ 
LPDDR2 
data 
strobe 3 
differenti 
al 
positive 


AK 
16 


EMVREF 


VDD 
MEM 


LPDDR2/ 
3 
reference 
output 


AK 
31 


EMZQ 


VDD 
MEM 


LPDDR2/ 
3 
Impedan 
ce 
calibratio 
n 


CSI Interface 


L31 


CSI0_DPO 


CSIO 
differenti 
al data 0 
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positive 


L32 


CSI0_DNO 


CSIO 

differenti 
al data 0 
negative 


CSI0_DP1 


CSIO 
differenti 
al data 1 
positive 


CSI0_DN1 


CSIO 

differenti 
al data 1 
negative 


CSI0_CKPO 


CSIO 
differenti 
al clock 0 
positive 


CSI0_CKNO 


CSIO 

differenti 
al clock 0 
negative 


P32 


CSI0_DP2 


CSIO 
differenti 
al data 2 
positive 


CSI0_DN2 


CSIO 

differenti 
al data 2 
negative 


CSI0_DP3 


CSIO 
differenti 
al data 3 
positive 


CSI0_DN3 


CSIO 

differenti 
al data 3 
negative 


P30 


CSI0_CKP1 


CSIO 
differenti 
al clock 1 
positive 


P31 


CSIO_CKN1 


CSIO 

differenti 
al clock 1 
negative 


T31 


CSI DPO 


CSI 
differenti 
al data 0 
positive 


T30 


CSI1_DNO 


Csi 

differenti 
al data 0 
negative 


CSI1_DP1 


CSI 
differenti 
al data 1 
positive 
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CSI 

differenti 
al data 1 
negative 


CSI1_DN1 


CSI 
differenti 
al data 2 
positive 


V31 | CSI1_DP2 


CSI 

differenti 
al data 2 
negative 


V32 | CSI1_DN2 


Csi 
differenti 
al data 3 
positive 


CSI1_DP3 


CSI 

differenti 
al data 3 
negative 


CSI1_DN3 


Csi 
differenti 
al clock 
positive 


T32 | CSI1_CKP 


CSI 
differenti 
al clock 
negative 


CSI1_CKN 


Not 
NC_CSI2_DP Connect 
0 on 
SL8541E 


Y32 


Not 
NC_CSI2_DN Connect 
0 on 
SL8541E 


Y31 


Not 

W2 | NC_CSI2_DP Connect 
8 1 on 

SL8541E 


Not 
NC_CSI2_DN Connect 
1 on 
SL8541E 


V28 


Not 
NC_CSI2_CK Connect 
P on 
SL8541E 


Y29 


Not 
NC_CSI2_CK Connect 
N on 
SL8541E 


Y30 


DSI Interface 


DSI 
differenti 
al data 0 
positive 


DSL DPO 


DSI 

differenti 
al data 0 
negative 


DSI_DNO 
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DSI 
differenti 
al data 1 
positive 


DSI_DN1 


DSI 

differenti 
al data 1 
negative 


DSI_DP2 


DSI 
differenti 
al data 2 
positive 


DSI_DN2 


DSI 

differenti 
al data 2 
negative 


Y2 


DSI_DP3 


DSI 
differenti 
al data 3 
positive 


Y3 


DS DN? 


DSI 

differenti 
al data 3 
negative 


DSI_CKP 


DSI 
differenti 
al clock 
positive 


DSI_CKN 


DSI 
differenti 
al clock 
negative 


LVDSRF Interface 


G2 


LVDSRFO_DL 
_PRI_P 


LVDSRF 
0 Primary 
RX data 
positive 


G3 


LVDSRFO_DL 
_PRILN 


LVDSRF 
0 Primary 
RX data 
negative 


F4 


LVDSRFO_DL 
DIN p 


LVDSRF 
0 
Diversity 
RX data 
positive 


F3 


LVDSRFO_DL 
DIN N 


LVDSRF 
0 

Diversity 
RX data 
negative 


H4 


LVDSRFO_UL 
P 


LVDSRF 
0 TX 
data 
positive 


H5 


LVDSRFO_UL 
N 


LVDSRF 
0 TX 
data 
negative 


E2 


NC_LVDSRF 
1_DL_PRI_P 


Not 
Connect 
on 
SL8541E 


D2 


NC_LVDSRF 
1_DL_PRILN 


Not 
Connect 
on 
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SL8541E 
Not 
E5 NC_LVDSRF Connect 
1_DL_DIV_P on 
SL8541E 
Not 
E4 NC_LVDSRF Connect 
1_DL_DIV_N on 
SL8541E 
Not 
F1 NC_LVDSRF Connect 
1_UL_P on 
SL8541E 
Not 
E1 NC_LVDSRF Connect 
1_UL_N on 
SL8541E 
LVDSRF 
H1 SE calibratio 
npin 
APC Interface 
APC 
C1 APCOUTO output 0 
APC 
C3 APCOUT1 output 1 
Not 
B2 NC_APCOUT Connect 
2 on 
SL8541E 
USB2.0 Interface 
USB data 
Ki | USB_DP positive 
USB data 
K2 | USB_DM Geo 
USB 
J2 USB_REXT calibratio 
n 
WCN and GNSS 
2.4GHz 
BT/WIFI 
C2 RF 
7 PER input/out 
put 
positive 
FM long 
A24 | FM_LANT antenna 
input 
FM short 
B25 | FM_SANT antenna 
input 
D2 GNSS 
2 GNSS_RF_IN RF input 
Aen | GNSS_LNA_ | vioi | 1.8V,4.7K/20 | 50 | suen ie=1,0e=0,wp | Ain 
EN V8 K K u,fun_sel=3 enable 
TSX 
temperat 
8 ure 
E31 | T_DIG oe eeh E EECH: | Sensa 
digital 
signal 
input 
TSX 
F8 E temperat 
ure 
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sense 
reference 
voltage 
positive 
TSX 
temperat 
ure 

F9 TSEN_IN sense 
analog 
signal 
input 
TSX 
temperat 
ure 

F10 e sense 
reference 
voltage 
negative 

Power 

M7 VDDARM 

M9 VDDARM 

N9 VDDARM 

Ai VDDARM 

P9 VDDARM 

P11 | VDDARM 

P13 | VDDARM 

P15 | VDDARM 

Rl | VDDARM 

a VDDARM 

S VDDARM 

T11 VDDARM 

T13 | VDDARM 

T15 | VDDARM Power 

U1 supply 

b VDDARM for ARM 

A VDDARM 

A VDDARM 

V11 | VDDARM 

V13 | VDDARM 

V15 | VDDARM 

W1 | VDDARM 

D VDDARM 

e VDDARM 

Y11 | VDDARM 

Y13 | VDDARM 

E VDDARM 

a VDDARM 
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79 | VDDARM 

L13 | NC_VDDARM 

L15 | NC_VDDARM 

su NC_VDDARM 

SC NC_VDDARM 

4 NC_VDDARM 

N7 | NC_VDDARM 

Ge NC_VDDARM 

y NC_VDDARM 

P7 | NC_VDDARM 

RQ | NC_VDDARM Not 
Connect 
on 

T9 NC_VDDARM SL8541E 

U7 | NC_VDDARM 

ug | NC_VDDARM 

v7 | NC_VDDARM 

v9 | NC_VDDARM 

w7 | NC_VDDARM 

we | NC_VDDARM 

Y7 | NC_VDDARM 

yg | NC_VDDARM 

CN NC_VDDARM 

a VDDCORE 

N VDDCORE 

Ge VDDCORE 

J15 | VDDCORE Power 

supply 

J16 | VDDCORE for core 

J19 | VDDCORE 

K8 | VDDCORE 

K9 | VDDCORE 

Ki2 | VDDCORE 
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K13 | VDDCORE 
K15 | VDDCORE 
Ki6 | VDDCORE 
Ki9 | VDDCORE 
L11 | VDDCORE 
L16 | VDDCORE 
L17 | VDDCORE 
L19 | VDDCORE 
2 VDDCORE 
ig VDDCORE 
Ga VDDCORE 
Ge VDDCORE 
A VDDCORE 
e VDDCORE 
SC VDDCORE 
Ae VDDCORE 
P16 | VDDCORE 
P17 | VDDCORE 
P19 | VDDCORE 
P20 | VDDCORE 
p22 | VDDCORE 
P23 | VDDCORE 
VDDCORE 
e VDDCORE 
Bg VDDCORE 
T16 | VDDCORE 
T19 | VDDCORE 
T22 | VDDCORE 
A VDDCORE 
Eë VDDCORE 
Gë VDDCORE 
VDDCORE 
4 VDDCORE 
SC? VDDCORE 
ve | VDDCORE 
vie | VDDCORE 
V19 | VDDCORE 
v22 | VDDCORE 
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v25 | VDDCORE 
v26 | VDDCORE 
Sé VDDCORE 
HA VDDCORE 
SS VDDCORE 
ST VDDCORE 
Y25 | VDDCORE 
BA 
be | VDDCORE 
AA 
BA | VDDCORE 
ce VDDCORE 
A VDDCORE 
AB 
22 | VDDCORE 
AB 
22 | VDDCORE 
SC VDDCORE 
e NC_VDDGOR 
H1 | NC_VDDCOR 
2 |E 
e NC_VDDCOR 
J12 | NC_VDDCOR 
E 
L29 | NC_VDDCOR 
E 
L29 | NC_VDDCOR 
E 
pas | NC_VDDCOR 
E 
R2 | NC_VDDCOR 
5 E Not 
NC_VDDCOR ila 
T2 = oa 
"le SL8541E 
U2 | NC_VDDCOR 
5 |e 
AA | NC_VDDCOR 
19 |E 
AA | NG VDDCOR 
2 |E 
AB | NG VDDCOR 
12 |E 
AB | NC_VDDCOR 
13 |E 
AB | NG VDDCOR 
14 |E 
AB | NC_VDDCOR 
15 |E 
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AC NC_VDDCOR 
11 E 
AC NC_VDDCOR 
26 E 
AD | NC_VDDCOR 
9 E 
AD | NC_VDDCOR 
11 E 
Y14 | VDDMEM 
Y16 | VDDMEM 
Y18 | VDDMEM 
Y20 | VDDMEM 
Y22 | VDDMEM Power 
AB supply 
16 VDDMEM for 
AB LPDDR2/ 
22 VDDMEM 310 
AC 
23 VDDMEM 
AC 
16 VDDMEM 
AC 
22 VDDMEM 
AB NC_VDDME 
18 M 
AB | NC_VDDME 
20 M 
AC | NC_VDDME 
13 M 
AC | NC_VDDME 
15 M 
AC | NC_VDDME 
17 M Not 
AC NC_VDDME Connect 
19 M on 
AC NC_VDDME SL8541E 
21 M 
AC | NC_VDDME 
12 M 
AC | NC_VDDME 
14 M 
AC | NC_VDDME 
18 M 
AC | NC_VDDME 
20 M 
USB 
J3 AVDD3V3_U 3.3V 
SB power 
supply 
USB 
K5 AVDD1V8_U 1.8V 
SB power 
supply 
Not 
G7 NC_AVDD1V Connect 
8 BB on 
SL8541E 
Not 
J7 NC_AVDD1V Connect 
8_BB on 
SL8541E 
J11 | AVDD1V8_B Baseban 
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d DAC & 
PLL 1.8V 
analog 
power 


supply 


K11 


AVDD1V8_B 
B 


Baseban 
d DAC & 
PLL 1.8V 
analog 
power 


supply 


P26 


AVDD1V8_C 
SI 


CSI 1.8V 
analog 
power 
supply 


AVDD1V8_C 
SI 


CSI 1.8V 
analog 
power 
supply 


AVDD1V8_D 
SI 


DSI 1.8V 
analog 
power 
supply 


N5 


AVDD1V8_M 
PLL 


MPLL 
1.8V 
analog 
power 
supply 


AVDD1V8_D 
PLL_PLL 


DPLL 
1.8V 
analog 
power 
supply on 
SL8541E 


NC_AVDD1V 
8 DPLL 


Not 
Connect 
on 
SL8541E 


J28 


AVDD1V2_AF 
E 


1.2V 
supply 
for WCN 
analog 
front 
end(ADC 
/PLL) 


B24 


AVDD1V2_F 
M 


1.2V 


supply 
for FM 


AVDD1V2_G 
NSS 


1.2V 


supply 
for GNSS 


AVDD1V2_T 
RX_ISM 


1.2V 
supply 
for WCN 
TRX and 
VCO 


B26 


AVDD3V3_P 
A 


F12 


VIO1V8 


supply 
for digital 
IO 


F17 


VIO1V8 


Power 
supply 
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for digital 
IO 
Power 
supply 

L27 | VIO1V8 for digital 
IO 
Power 
supply 

R6 VIO1V8 for digital 
IO 
Power 
supply 

U6 VIO1V8 for digital 
IO 
Power 
supply 

Y28 | VIO1V8 for digital 
IO 
Power 
supply 

L5 | vsDo for 
SDIOO 
IO 
Power 
supply 

J4 | VSD2 for 
SDIO2 
IO 
Power 
supply 

Ce VCAM for Digital 
Camera 
IO 
Power 
supply 

B6 VSIMO for SIM 
card 0 
Power 
supply 

A5 VSIM1 for SIM 
card 1 
Power 
supply 

A6 VSIM2 for SIM 
card 2 
Power 
supply 

a VEMMCIO for 
EMMC 
IO 
Power 

AC supply 

7 VIO_NAND for NAND 
IO 

GND 

AD 

26 VSS 

G2 

0 VSS 

H2 

0 VSS Ground 

re | vss 

J21 VSS 

K20 | VSS 
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K21 | VSS 
K22 | VSS 
K23 | VSS 
K24 | VSS 
K25 | VSS 
K26 | VSS 
K27 | VSS 
L21 | VSS 
L23 | vss 
L24 | VSS 
L25 | VSS 
L26 | VSS 
H9 VSS 
a | vss 
J9 VSS 
J10 | VSS 
K10 | VSS 
L10 | VSS 
T24 | VSS 
i” | vss 
v24 | VSS 
Y10 | VSS 
N2 | VSS 
KT, | vss 
i | vss 
HI | vss 
HT | vss 
J5 VSS 
J13 | VSS 
J14 | VSS 
J17 | VSS 
J18 | VSS 
K3 VSS 
K14 | VSS 
K17 | VSS 
K18 | VSS 
L8 VSS 
L9 VSS 
L14 | VSS 
L18 | VSS 
M3 VSS 
J | vss 
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2 VSS 
M1 

4 VSS 
Mi 

7 VSS 
M1 

8 VSS 
M2 

0 VSS 
M2 | vss 
M2 

3 VSS 
M2 

4 VSS 
M2 

6 VSS 
N8 VSS 
N1 

0 VSS 
N1 

2 VSS 
N1 

4 VSS 
N1 

7 VSS 
N1 

8 VSS 
N2 

0 VSS 
Ne | vss 
N2 

3 VSS 
de VSS Ground 
P3 VSS 
P8 VSS 
P10 | VSS 
P12 | VSS 
P14 | VSS 
P18 | VSS 
P21 | VSS 
P24 | VSS 
R8 VSS 
Ri 

0 VSS 
Ri 

2 VSS 
R1 

4 VSS 
Ri 

7 VSS 
R1 | vss 
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R2 | vss 
Re | vss 
R2 | vss 
R2 | vss 
T8 | VSS 
T10 | VSS 
T12 | VSS 
T14 | VSS 
T17 | VSS 
T18 | VSS 
T20 | VSS 
T21 | VSS 
T23 | VSS 
Us | vss 
xT | vss 
YT | vss 
U1 | vss 
Y1 | vss 
V2 | vss 
vs | VSS 
Vin | VSS 
v12 | VSS 
v14 | VSS 
V17 | VSS 
vig | VSS 
v20 | VSS 
v21 | VSS 
v23 | VSS 
w8 | vss 
Gë vss 
HA vss 
e VSS 
vss 
e vss 
We VSS 
= vss 
SE vss 
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WS | vss 
y12 | vss 
vgl vss 
vai | vss 
y23 | vss 
y24 | VSS 
E vss 
AA | vss 
14 

AA | vss 
15 

Ge vss 
de vss 
AB | VSS 
ZP | vss 
ae EES 
AC | vss 
AD | vss 
4° | vss 
A> | vss 
AD | vss 
‘>. | VSS 
AD | vss 
AP | VSS 
AD | vss 
AD | VSS 
AP | VSS 
AD | vss 
YE We 
AD | VSS 
AD | vss 
AP | vss 
AD | VSS 
AP | VSS 
AE | vss 
AF | vss 
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“| vss 
V | vss 
AE | VSS 
AF | vss 
AE | vss 
4° | vss 
AG | vss 
AG | vss 
AS | vss 
AS | vss 
BS | vss 
AG | VSS 
AH | vss 
AH | vss 
AH | vss 
AH | vss 
AH | vss 
ap | VSS 
AN | VSS 
2 | VSS 
og | VSS 
AH | NSS 
AJ3 | VSS 
AJ5 | VSS 
AJ8 | VSS 
Yd | vss 
4" | vss 
AJ1 | vss 
AJT | vss 
AJ2 | vss 
3 | vss 
AJ2 | vss 
“2 | vss 
ad | vss 
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4 VSS 
AK 

6 VSS 
AK 

8 VSS 
AK 

10 VSS 
AK 

12 VSS 
AK 

14 VSS 
AK 

17 VSS 
AK 

19 VSS 
AK 

21 VSS 
AK 

23 VSS 
AK 

25 VSS 
AK 

27 VSS 
AK 

29 VSS 
AL3 

0 VSS 
B3 VSS 
B4 VSS 
B5 VSS 
C2 VSS 
C4 VSS 
D5 VSS 
E3 VSS 
F2 VSS 
F5 VSS 
G5 VSS 
H3 VSS 
M6 | VSS 
K31 | VSS 
L30 | VSS 
M2 

9 VSS 
M3 

2 VSS 
NS | vss 
P27 | VSS 
P29 | VSS 
R2 

8 VSS 
RS [vss 
R3 

2 VSS 
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7 VSS 
U2 

8 VSS 
V | vss 
V29 | VSS 
V30 | VSS 
W2 

6 VSS 
W3 | vss 
Y26 | VSS 
Y4 VSS 
AA 

3 VSS 
AB 

2 VSS 
AB 

3 VSS 
AB 

5 VSS 
AC 

3 VSS 
A28 | VSS 
B22 | VSS 
B28 | VSS 
B29 | VSS 
C2 

2 VSS 
C2 

4 VSS 
C2 

8 VSS 
D2 

4 VSS 
D2 

8 VSS 
E22 | VSS 
E23 | VSS 
E24 | VSS 
E25 | VSS 
E26 | VSS 
E28 | VSS 
F28 | VSS 
G2 

2 VSS 
G2 

7 VSS 
H2 

2 VSS 
H2 

3 VSS 
H2 

4 VSS 
H2 

5 VSS 
H2 | vss 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


108 of 2596 


Läepgtwnrpuu 


SL8541E Device Specification 


H2 
7 VSS 
J26 | VSS 
J27 | VSS 
Analog 
A25 | AVSS FM ground of 
FM 
M8 NC_VSS 
YD NC VSS Not 
AA | NC_VSS Connect 
8 = on 
AA | Nc vss SL8541E 
26 = 
Y17 | NC_VSS 
NC 
A1 NC 
A2 NC 
A31 NC 
A32 | NC 
B1 NC 
B32 | NC 
get 
Ak 
32 | NE 
AL1 NC 
AL2 | NC 
= NC 
AL3 
2 NC 
AH 
10 [NC D 
AJ1 o 
0 NC Connect 
ALB | NC 
AK 
9 NC 
AJ9 | NC 
AH 
7 NC 
AG 
10 WNC 
AH 
9 NC 
AF 
10 | NG 
AG 
vu | NG 
AF 
13 | NE 
AG 
13 [NC 
AK 
15 [NC 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 109 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Läepgtwnrpuu 


3.3 


3.4 


Pin Description 


Pin Multiplexed Function List 
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The chip adopts programmable pin multiplexing to reduce pin number as well as providing enough 


flexibility. Multiple signals are connected to a multiplexer that connects to the same I/O pin. 
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Table 3-3 Pin Multiplexed Functions 
pain: | Pinte ` (pen | SYP | Functiona | SYP | Functions [gP | guneton | 2 
SPSCBC2_8X_HL RFSDAO RFSDAO 4 BCEE o apo In 
SPSCBC2_8X_HL RFSCKO RFSCKO oT BEE "ro (enge | YO’ 
SPSCBC2_8X_HL RFSENO RFSENO ort as o len | YO’ 
See LVDSRFO_ADG | BP mmer anc TI T Se aros (0 E o Tonon TIO 
ET Dem pc | RF OST DAC- |o T se aron |1 aln <T anes O 
SPSCBC2_8X_HL RFCTL16 RFCTL16 PWMC(G1) o a "Pro ene |Y 
SPSCBC2_8X_HL RFCTL17 RFCTL17 o | PPS(G0) o ial o feos | YO’ 
SPSCBC2_8X_HL GPIO9 eeh GC o | aPiog | YO’ 
SPSCBC2_8X_HL RFCTL19 RFCTL19 o | USTXD o o o | apioto | YO’ 
SPSCBC2_8X_HL RFCTL20 RFCTL20 o | U3RXD | BEE Glo (enn | YO! 
SPSCBC2_8X_HL RFCTLO RFCTLO o 4 Banani erer, || ae 
SPSCBC2_8X_HL RFCTLI1 RFCTL1 o C Banai F 9 Ta 
SPSCBC2_8X_HL RFCTL2 RFCTL2 S E o | apos 
SPSCBC2_8X_HL RFCTL3 RFCTL3 m ER o | @piog2 | VO 
SPSCBC2_8X_HL RFCTL4 RFCTL4 o EE o apos | YO’ 
SPSCBC2_8X_HL RFCTLS5 RFCTL5 o EE o (ergoen | YO! 
SPSCBC2_8X_HL RFCTL6 RFCTL6 o SE o | apnoss | YO! 
SPSCBC2_8X_HL RFCTL7 RFCTL7 e SE o (enges | VO 
SPSCBC2_8X_HL RFCTL8 RFCTL8 o EE o apos: | YO’ 
SPSCBC2_8X_HL RFCTL9 RFCTL9 S TE o | apnoss | YO! 
SPSCBC2_8X_HL RFCTL10 RFCTL10 o BE o apos | YO! 
SPSCBC2_8X_HL RFCTL11 RFCTL11 a BCEE 1G |o Lena | YO 
SPSCBC2_8X_HL GPIO31 eee i el o apos | YO! 
SPSCBC2_8X_HL GPIO32 PWMA o BCEE o anoaz | YO! 
SPSCBC2_8X_HL GPI033 PWMB(G1) |o oe TD fo Lemon | YO! 
SPSCBC2_8X_HL RFFEO_SCK RFFEO_SCK o GE o | Gpioss | VO 
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SPSCBC2_8X_HL RFFEO_SDA RFFEO_SDA a nis o apos: | YO! 
SPSCBC2_8X_HL CMPD2 CMPD2 6 EE o | apioso | YO! 
SPSCBC2_8X_HL CMRST2 CMRST2 S GE o apo | YO! 
SPSCBC2_8X_HL CMMCLKO CMMCLKO o | CLK_AUX2 o EE o apos | YO! 
SPSCBC2_8X_HL CMMCLK1 CMMCLK1 e GE Gjo lano |Y 
SPSCBC2_8X_HL CMRSTO CMRSTO S SC o | apos | YO! 
SPSCBC2_8X_HL D CMRST1 A WEE o apos | YO! 
SPSCBC2_8X_HL Steck CMPDO S EE o | apose | YO! 
SPSCBC2_8X_HL Guies CMPD1 S foo o Lena | YO! 
SPSCBC2_8X_IIC_HL | cro SCLO oa oo o | aposs | YO! 
SPSCBC2_8X_IIC_HL | yao SDAO EE o | apos | VO 
SPSCBC2_8X_HL FREE LCM_RSTN 5 opgoen | YO! 
SPSCBC2_8X_HL eN pa DSI_TE eps | YO 
SPSCBC2_8X_VL Speen SPI2_CSN ou ops (ID | gpios2 | YO! 
SPSCBC2_8X_VL eres SPI2_DO cm4_cPioo (ID | avions | YO! 
SPSCBC2_8X_VL vele e epp D SE oun pm | YO! | Gpios4 | 1°" 
SPSCBC2_8X_VL ER SPI2_CLK ae ou opp § | YO! | apioss | H 
SPSCBC2_8X_HL UOTXD UOTXD EE We i oo o (ergoen | YO! 
SPSCBC2_8X_HL UORXD UORXD l AE l GE 1G |o Lenger 17 
SPSCBC2_8X_HL UOCTS UOCTS l PwMc(Go) |o T o | aPioe2 | YO’ 
SPSCBC2_8X_HL UORTS UORTS o | SE_GPIO6 SE WEE o | aPioes | YO! 
SPSCBC2_8X_HL GNSS_LNA EN | GNSS.LNAEN 0 epes | YO! 
SPSCBC2_8X_HL Gegen U1TXD S epomg | YO! 
SPSCBC2_8X_HL ere U1RXD PPS(G1) o GPIO71 oe 
SPSCBC2_8X_HL jan U2TXD o | SE_GPIO4 co o | @PIo72 
SPSCBC2_8X_HL T U2RXD SE_GPIO5 SC RE o apos YO! 
SPSCBC2_8X IO HL | ec) SCL1 VOl | EXTINT14 | ep | YO! 
SPSCBC2_8X IO HL | ona, SDA ae EXTINT15 | GPIO75 
SPSEBC2_24X_VL NE DATA? NE DATA? ee GP1O76 
SPSCBC2_8X_HL T_DIG T_DIG l epo: | YO! 
SPSCBC2_8X_HL EXTINT9 EXTINT9 BUA_TF_DET | | GPIO78 
SPSCBC2_8X_HL EXTINT10 EXTINT10 | BAT_DET | pioz | YO 
SPSCBC2_8X_VL re MTCK_ARM GP1082 Ce 
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SPSCBC2_8X_VL WEAN MTMS_ARM We GP1083 i 
SPSCBC2_8X_VL TDO_LTE DTDO_LTE oT | pTDO Twa =| on ee o | apioss | YO! 
SPSCBC2_8X_VL TDI LTE DTDI_LTE DTDI_TWG l GE o | GPIO86 
SPSCBC2_8X_VL TCK LTE DTCK_LTE | DICK Twa | | ee o apos: | YO! 
SPSCBC2_8X_VL TMS_LTE DTMS_LTE TMS Twa | | tee o | aPioss | YO! 
SPSCBC2_8X_VL RTCK_LTE DRTCK_LTE o | DRTCK Twa |o BEE Io japos | YO’ 
SPSCBC2_8X_VL Spica SPI0_CSN Sa EXTINT5 l open | YO! 
SPSCBC2_8X_VL spin RE SPI0_DO EXTINT6 l GPIO91 Co 
SPSCBC2_8X_VL SE epp D a EXTINT7 | Gloss | YO 
SPSCBC2_8X_VL piace ep CLK — EXTINT8 l GP1093 
SPSEBC2_24X_VL EMMG D EMMG DO JI | ME WEN Ca open | VO 
SPSEBC2_24X_VL EMMC_CMD EMMC_CMD NF_RBN GPIO99 
SPSEBC2_24X_VL EMMC_D6 EMMG De SC NF_CLE Ce GPIO100 
SPSEBC2_24X_VL EMMC_D7 EMMC_D7 W | Mp ALE Ca epoum | YO! 
SPSEBC2_24X_VL EMMC_CLK EMMC_CLK NF_RE_T Ce GP10102 
SPSEBC2_24X_VL EMMG De EMMG Dë VO Ne pataa | YO! epouga | YO 
SPSEBC2_24X_VL EMMC_D4 EMMC_D4 Z | nF patas | 9 enga | YO 
SPSEBC2_24X_VL EMMC_DS EMMG De | NE DATA? e GPIO105 eg 
SPSEBC2_24X_VL EMMC_D3 EMMC_D3 W | Nne paraz | YO! apiotos | YO! 
SPSEBC2_24X_VL EMMC_RST EMMC_RST o | NF CENI = GP10107 ca 
SPSEBC2_24X_VL EMMG D EMMG D SEH VE DOS = GP10108 ~ 
SPSEBC2_24X_VL EMMC_D2 EMMC_D2 W | Mp parae | YO! Gerioù | YO! 
SPSCBC2_8X_W_VL_ | KEYOUTO KEYOUTO om | EXTINT11 l GPIO121 
SPSCBC2_8X_W_VL_ | KEYOUTI KEYOUT1 om | EXTINTI2 | ou pe | YO! | apior22 | VO 
SPSCBC2_8X_W_VL_ | KEYOUT2 KEYOUT2 or | PWMB(GO) o | CM4_GPIO7 a GP10123 
SPSCBC2_8X_W_VL_ | KEYINO KEYINO EXTINT2 | oo o | GPIO124 
SPSCBC2_8X_W_VL_ | KEYINI KEYIN1 | EXTINT3 | PLL_LOCK o | Gpiotas | YO! 
SPSCBC2_8X_W_VL_ | KEYIN2 KEYIN2 | EXTINT4 | ege G | o apos SE 
SPSCBC2_8XIIC_HL | es SCL2 Lg GP10127 
SPSCBC2_8XIIC_HL | spa2 SDA2 VE GP10128 
SPSCBC2_8X_HL TET CLK_AUXO o | PROBE_CLK | 0 EE o apos | YO’ 
SPSCBC2_8X_HL iei lIS1DI SE_GPIOO JI | EXTINT13 | epouag | YO 
SPSCBC2_8X_HL EE IIS1DO or | SE GEO JI | Gwa apioa | YO! | apioisi | YO 
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SPSCBC2_8X_HL Wee IIS1CLK a SE_GPIO2 CM4_GPIO4 e GP10132 DS 
SPSCBC2_8X_HL ree IIS1LRCK W | SE_GPIo3 VOl (eren pw | 1 epos | YO! 
SPPDWUWSWCDG_H | SD2_CLK SD2_CLK or | SEIL OLK Ce KE o apos | YO! 
SPPDWUWSWCDG_H | SD2_CMD SD2_CMD W (senn l EE o | apiorss | YO! 
SPPDWUWSWCDG_H | SD2_D0 SD2_D0 JI "enen oo Ca ee o apos | YO! 
SPPDWUWSWCDG _H | SD2_D1 SD2_D1 W | sE_GPIO7 SE o apos: | YO! 
SPPDWUWSWCDG_H | SD2_D2 SD2_D2 10" | sE_GPIo8 SE o | Gpiorss | YO! 
SPPDWUWSWCDG_H | SD2_D3 SD2_D3 10" (enn Cau Ca EE o apos | YO! 
SPSEBC2_24X_HL NF_CENO NF_CENO o [nr cenrt Im epouag | H 
SPSEBC2_24X_VL NE DATA 0 NE DATA 0 BE dE ag GP10141 Ce 
SPSEBC2_24X_HL NF_WEN NF_WEN o | NFwWent | YO! eps | YO! 
SPSEBC2_24X_VL NE DATA 2 NE DATA 2 EE ie Ca GP10143 Cat 
SE een EXTINTO WDRST o |se epoi | VO | piora | VO 
BCEE a EXTINT1 ep ops | VO | aioa | YO! 
Be ee SCL3 Vi EXT_XTL_ENO | | epouae | YO! 
SPSCBCZ BX WIC T ag SE Io aner | VO 
SPPDWUWSWCDG_H | SD0_D3 SD0_D3 ‘eae o | aPiotag | YO! 
SPPDWUWSWCDG_H | SD0_D2 SD0_D2 Ve SE o | apiotag | YO! 
SPPDWUWSWCDG_H | SD0_CMD SD0_CMD SE Ñ BG_BUS8(GT |g l erouen | YO’ 
SPPDWUWSWCDG_H | SD0_Do SD0_DO 9 > PARERE E e 0 ` 77 
SPPDWUWSWCDG_H | SD0_D1 SD0_D1 GER o | @Piots2 | YO! 
SPPDWUWSWCDG_H | SD0_CLK SD0_CLKO aa epouen | YO! 
SPPDWUWSWSIM_V_ | SIMCLK2 SIMCLK2 o < HO! | SE_GPION JI (eps | YO! 
SPPDWUWSWSIM_V_ | SIMDAT2 SIMDA2 tO! | spa4 JI | se apos | YO! | apos | VO 
SPPDWUWSWSIM_V_ | SIMRST2 SIMRST2 BET o | se.cpiois | 1° | apioise | V 
SPPDWUWSWSIM_V_ | SIMCLKO SIMCLKO o epuer | YO! 
SPPDWUWSWSIM_V_ | SIMDATO SIMDAO epoueg | YO! 
SPPDWUWSWSIM_V_ | SIMRSTO SIMRSTO b epes | YO 
SPPDWUWSWSIM_V | SIMCLK1 SIMCLK1 e epouen | YO! 
SPPDWUWSWSIM_V_ | SIMDAT1 SIMDA1 ve epoue | VO 
SPPDWUWSWSIM_V | SIMRST1 SIMRST1 4 epoue | YO! 
SPSCBC2_8X_HL CHIP sucep | CHIP_SLEEP m 

SPSCBC2_8X_HL TEST PTEST , 
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SPSCBC2_8X_HL EXT_RST_B EXT_RST_B | 
SPSCBC2_8X_HL XTL BUF EN1 | STL BUE ENT o 
SPSCBC2_8X_HL CLK_32K CLK_32K | 
WOH 
SPSCBC2_8X_HL AUD SCLK AUD_SCLK S lIS2CLK + 
SPSCBC2_8X_HL AUD ADDO AUD_ADDO | IS l 
SPSCBC2_8X_HL DCDCARM EN XTL_BUF_ENO O 
SPSCBC2_8X_HL ANA INT ANA_INT | 
SPSCBC2_8X_HL AUD ADSYNC | AUD_ADSYNC | 
SPSCBC2_8X_HL ADI SCLK ADI_SCLK O 
SPSCBC2_8X_HL AUD DAD AUD_DAD1 o 
SPSCBC2_8X_HL AUD_DADO AUD_DADO o IIS2DO O/T 
WOH 
SPSCBC2_8X_HL AUD_DASYNG AUD_DASYNC o IIS2LRCK T 
SPSCBC2_8X_HL ADI_D ADIL D el 
3.5 Pin status and GPIOs 
At Reset After Reset 
PIN NO Ball Name GPIO Power Domain 
H/L/Hiz Pin State H/L/Hiz Pin State 
C18 RFSDAO GPIO1 NPUT(WPD) L NPUT(WPD) VIO1V8 
E17 RFSCKO GPIO2 NPUT(WPD) L NPUT(WPD) MIOING 
E18 RFSENO GPIO3 NPUT(WPU) H NPUT(WPU) ule 
F18 LVDSRF0_ADCON GPIO4 NPUT(WPD) L NPUT(WPD) Rik 
F19 LVDSRFO_DACON GPIO5 NPUT(WPD) L NPUT(WPD) SEI 
C15 RFCTL16 GPIO7 NPUT(WPD) L NPUT(WPD) VIO1V8 
B14 RFCTL17 GPIO8 NPUT(WPD) L NPUT(WPD) Kette 
A14 GPIO9 GPIO9 NPUT(WPD) L NPUT(WPD) yo 
D15 RFCTL19 GPIO10 NPUT(WPD) L NPUT(WPD) VIOINS 
D16 RFCTL20 GPIO11 NPUT(WPD) L NPUT(WPD) SEI 
E11 RFCTLO GPIO19 NPUT(WPD) L NPUT(WPD) Es 
B10 RFCTL1 GP1020 NPUT(WPD) LG NPUT(WPD) MIOING 
E12 RFCTL2 GP1021 NPUT(WPD) L NPUT(WPD) SIS 
D12 RFCTL3 GP1022 NPUT(WPD) L NPUT(WPD) Kik 
E13 RFCTL4 GP1023 NPUT(WPD) L NPUT(WPD) HEI? 
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B11 RFCTL5 GP1I024 NPUT(WPD) L NPUT(WPD) VIO1V8 
E14 RFCTL6 GPIO25 NPUT(WPD) L NPUT(WPD) SIS 
A11 RFCTL7 GPIO26 NPUT(WPD) L NPUT(WPD) VIO1V8 
C12 RFCTL8 GPI027 NPUT(WPD) L NPUT(WPD) MOINS 
D13 RFCTL9 GP1028 NPUT(WPD) L NPUT(WPD) VIO1V8 
E15 RFCTL10 GP1I029 NPUT(WPD) L NPUT(WPD) KS 
B12 RFCTL11 GPIO30 NPUT(WPD) L NPUT(WPD) VIO1V8 
A12 GPIO31 GPIO31 NPUT(WPD) L NPUT(WPD) VIOINE 
B13 GPIO32 GPIO32 NPUT(WPD) L NPUT(WPD) VIO1V8 
E16 GPIO33 GPIO33 NPUT(WPD) L NPUT(WPD) VIO1V8 
F14 RFFE0_SCK GPIO36 NPUT(WPD) L NPUT(WPD) VIO1V8 
F13 RFFEO_SDA GPIO37 NPUT(WPD) L NPUT(WPD) VIO1V8 
G30 CMPD2 GPIO40 NPUT(WPD) L NPUT(WPD) VCAM 
G29 CMRST2 GPIO41 NPUT(WPD) L NPUT(WPD) VCAM 
H31 CMMCLKO GP1042 OUTPUT L OUTPUT VCAM 
H32 CMMCLK1 GP1043 OUTPUT L OUTPUT VCAM 
J31 CMRSTO GP1044 NPUT(WPD) k NPUT(WPD) VCAM 
H30 CMRST1 GPI045 NPUT(WPD) L NPUT(WPD) VCAM 
J32 CMPDO GPIO46 NPUT(WPD) L NPUT(WPD) VCAM 
H29 CMPD1 GPIO47 NPUT(WPD) L NPUT(WPD) VCAM 
E32 GPIO48 NPUT(WPU) H NPUT(WPU) VCAM 
SCLo 
F32 GPIO49 NPUT(WPU) H NPUT(WPU) VCAM 
SDAO 
W5 GPIO50 NPUT(WPD) L NPUT(WPD) VIO1V8 
LCM_RSTN 
Y5 GPIO51 NPUT(WPD) L NPUT(WPD) VIO1V8 
LCM_FMARK 
D18 GPIO52 NPUT(WPU) H NPUT(WPU) VIO1V8 
SPI2_CSN 
D19 GPIO53 NPUT(WPD) L NPUT(WPD) VIO1V8 
SPl2_DO 
E20 GPIO54 NPUT(WPD) L NPUT(WPD) VIO1V8 
SPI2_DI 
E19 GPIO55 NPUT(WPD) L NPUT(WPD) VIO1V8 
SPI2_CLK 
AA31 UOTXD GPIO60 OUTPUT H OUTPUT VIO1V8 
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AA32 UORXD GPIO61 INPUT(WPU) H INPUT(WPU) VIO1V8 
AC31 UO0CTS GPIO62 INPUT(WPD) L INPUT(WPD) VIO1V8 
AB31 UORTS GPIO63 INPUT(WPD) L INPUT(WPD) VIO1V8 
A29 GNSS_LNA_EN GPIO69 INPUT(WPU) H INPUT(WPU) VIO1V8 
AA29 GPIO70 INPUT(WPU) H OUTPUT VIO1V8 
U1TXD 
AA28 GPIO71 NPUT(WPU) H NPUT(WPU) VIO1V8 
U1RXD 
AA27 GPIO72 NPUT(WPD) L NPUT(WPD) VIO1V8 
U2TXD 
AB27 GPIO73 NPUT(WPD) L NPUT(WPD) VIO1V8 
U2RXD 
F31 GPIO74 NPUT(WPU) H NPUT(WPU) VCAM 
scl 
G31 GPIO75 NPUT(WPU) H NPUT(WPU) VCAM 
SDA) 
AER NE DATA 1 GPIO76 NPUT(WPU) H NPUT(WPU) VIO_NAND 
E31 T_DIG GPIO77 NPUT(WPU) H NPUT(WPU) VIO1V8 
AB28 EXTINT9 GPIO78 NPUT(WPD) L NPUT(WPD) VIO1V8 
AC28 EXTINT10 GPIO79 NPUT(WPD) L NPUT(WPD) VIO1V8 
B21 GPIO82 NPUT(WPD) L NPUT(WPD) VIO1V8 
TCK_ARM 
A21 GPIO83 NPUT(WPU) H NPUT(WPU) VIO1V8 
TMS_ARM 
B19 TDO_LTE GPIO85 OUTPUT k OUTPUT VIO1V8 
B20 TDI LTE GPIO86 INPUT(WPU) H INPUT(WPU) VIO1V8 
C21 TCK_LTE GPIO87 INPUT(WPD) L INPUT(WPD) VIO1V8 
A20 TMS_LTE GPIO88 INPUT(WPU) H INPUT(WPU) VIO1V8 
D21 RTCK_LTE GPIO89 OUTPUT L OUTPUT VIO1V8 
B17 GPIO90 NPUT(WPU) H NPUT(WPU) VIO1V8 
SPIO_CSN 
B18 GPIO91 NPUT(WPD) L NPUT(WPD) VIO1V8 
SPI0_DO 
A18 GPIO92 NPUT(WPD) L NPUT(WPD) VIO1V8 
SPIO_DI 
A17 GPIO93 NPUT(WPD) L NPUT(WPD) VIO1V8 
SPIO_CLK 
AG2 EMMC_DO GPIO98 NPUT(WPU) H NPUT(WPU) VEMMCIO 
AJ1 EMMC_CMD GPIO99 NPUT(WPU) H NPUT(WPU) VEMMCIO 
AF2 EMMC_D6 GPIO100 NPUT(WPU) H NPUT(WPU) VEMMCIO 
AK3 EMMC_D7 GPIO101 NPUT(WPU) H NPUT(WPU) VEMMCIO 
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AH1 EMMC_CLK GPIO102 L OUTPUT L OUTPUT VEMMCIO 
AF4 EMMC_D5 GPIO103 H INPUT(WPU) H INPUT(WPU) VEMMCIO 
AG3 EMMC_D4 GPIO104 H INPUT(WPU) H INPUT(WPU) VEMMCIO 
AH2 EMMC_DS GPIO105 L INPUT(WPD) L INPUT(WPD) VEMMCIO 
AK2 EMMC_D3 GPIO106 H INPUT(WPU) H INPUT(WPU) VEMMCIO 
AF1 EMMC_RST GPIO107 H OUTPUT H OUTPUT VEMMCIO 
AF3 EMMC_D1 GPIO108 H INPUT(WPU) H INPUT(WPU) VEMMCIO 
AJ2 EMMC_D2 GPIO109 H INPUT(WPU) H INPUT(WPU) VEMMCIO 
AQ KEYOUTO GP10121 L OUTPUT L OUTPUT VIO1V8 
A8 KEYOUT1 GPIO122 Hiz WPD Hiz WPD NSA 
B9 KEYOUT2 GPI0123 L NPUT(WPD) L NPUT(WPD) KK 
E10 KEYINO GPIO124 H NPUT(WPU) H NPUT(WPU) WONS 
D10 KEYIN1 GPI0125 H NPUT(WPU) H NPUT(WPU) EIS 
D9 KEYIN2 GPI0126 L NPUT(WPD) L NPUT(WPD) MOINE 
E29 GPI0127 H NPUT(WPU) H NPUT(WPU) LOINS 
scL2 
F29 GPI0128 H NPUT(WPU) H NPUT(WPU) EI 
SDA2 
c32 CLK_AUXO GPIO129 L NPUT(WPD) L NPUT(WPD) WONS 
c29 isini GPIO130 L NPUT(WPD) L NPUT(WPD) Kei 
D30 lIS1DO GP1O131 L NPUT(WPD) L NPUT(WPD) MOINE 
D29 IIS1CLK GPI0132 L NPUT(WPD) L NPUT(WPD) were 
E30 IIS1LRCK GPIO0133 L NPUT(WPD) L NPUT(WPD) Kc 
N2 SD2_CLK GPIO134 L NPUT(WPD) L NPUT(WPD) vere 
Li SD2_CMD GPIO135 H NPUT(WPU) H NPUT(WPU) VSD2 
M2 SD2_D0 GPIO136 H NPUT(WPU) H NPUT(WPU) Kee 
M4 SD2_D1 GPIO137 H NPUT(WPU) H NPUT(WPU) VSD2 
L4 SD2_D2 GPIO138 H NPUT(WPU) H NPUT(WPU) kee 
L2 SD2_D3 GPIO139 H NPUT(WPU) H NPUT(WPU) VSD2 
AE4 NF_CENO GPIO140 H NPUT(WPU) H NPUT(WPU) VIO_NAND 
AE1 NE DATA O GPIO141 H NPUT(WPU) H NPUT(WPU) VIO_NAND 
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AD3 NF_WEN GPIO142 H NPUT(WPU) H NPUT(WPU) VIO_NAND 
AE2 NF_DATA_2 GPIO143 H NPUT(WPU) H NPUT(WPU) VIO_NAND 
B30 GPIO144 L NPUT(WPD) IR NPUT(WPD) ERR 
EXTINTO 
B31 GPIO145 E NPUT(WPD) L NPUT(WPD) MIOING 
EXTINT1 
D31 GPIO146 H NPUT(WPU) H NPUT(WPU) Kei 
SCL3 
C31 GPIO147 H NPUT(WPU) H NPUT(WPU) Nët 
SDA3 
Ni SD0_D3 GPIO148 E NPUT(WPD) L NPUT(WPD) VSDO 
Pi SDO_D2 GPIO149 L NPUT(WPD) L NPUT(WPD) VSDO 
R2 SD0 CMD GPIO150 L NPUT(WPD) L NPUT(WPD) VSDO 
P4 SD0 DO GPIO151 3 NPUT(WPD) D NPUT(WPD) VSDO 
PB SD0 Di GPIO152 L NPUT(WPD) L NPUT(WPD) VSDO 
P2 SDO_CLK GPIO153 LE NPUT(WPD) L NPUT(WPD) VSDO 
E8 SIMCLK2 GPIO154 L NPUT(WPD) k NPUT(WPD) VSIM2 
E9 SIMDAT2 GPIO155 L NPUT(WPD) L NPUT(WPD) VSIM2 
cg SIMRST2 GPIO156 L NPUT(WPD) L NPUT(WPD) VSIM2 
D7 SIMCLKO GPIO157 L NPUT(WPD) L NPUT(WPD) VSIMO 
E7 SIMDATO GPIO158 L NPUT(WPD) L NPUT(WPD) VSIMO 
D6 SIMRSTO GPIO159 L NPUT(WPD) L NPUT(WPD) VSIMO 
B8 SIMCLK1 GPIO160 L NPUT(WPD) L NPUT(WPD) VSIM1 
B7 SIMDAT1 GPIO161 L NPUT(WPD) L NPUT(WPD) VSIM1 
C6 SIMRST1 GPIO162 L NPUT(WPD) L NPUT(WPD) VSIM1 


3.6 Control Register 


3.6.1 10 MUX CENTRAL PIN RE Register Address Map 
Base address: 0x402A0000 

Base address(Set Reg): 0x402A1000 

Base address(Clear Reg): 0x402A2000 
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GC RE 
C EC 


2611 PIN CTRL reoù 


5 TnS TSTST EE TSTST DTD 


PIN_CTRL_reg0_func_cfg 


Peel DP PPP Pp) pPP Ppp, 
s Tass TS TS TSTS TTS TT 


PIN_CTRL_reg0_func_cfg 
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me DP PP PPP) PPP) 


PIN_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


PIN_CTRL_reg0_f | [31:0] RW S/C 
unc_cfg 


3.6.1.2 PIN_CTRL_reg1 


en TSTST Taa TSTST STD 
mss TR 
| Reset TTT 
i [as Ta lna [S n]a TS Tass laal 
| Name | PIN_CTRL_reg1_func_cfg 

| Reset | oo [oo | ofaPototoftototo}olto tots] oe | 


PIN_CTRL1 


Field Name Type | Set/Cle | Reset Description 
al Value 

DIN _CTRL_reg1_f | [31:0] RW S/C 

unc_cfg 


3.6.1.3 PIN_CTRL_reg2 


0x00000008 PIN_CTRL2(0x00000000) PIN_CTRL_reg2 
0x00001008 PIN_CTRL2 SET PIN_CTRL2 SET 


0x00002008 PIN_CTRL2 CLR PIN_CTRL2 CLR 
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Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 2a | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name mem enee 


PIN_CTRL_reg2_func_cfg 


PIN_CTRL_reg2_func_cfg 


Type RW 
Set/Clir S/C 


PIN_CTRL2 


Field Name Type Set/Cle | Reset Description 
ar Value 
uart!_usb_phy_sel | [31] RW S/C 1’ho UART1 IF control select: 
1’h0:Digital IO 
1’h1:USB20 DM/DP 


LH H GT L oo O O O 


sim2_sys_sel [23] R/W SIC T'ho SIM2 system control select: 
1’b0: AP SIMO controller 
1’b1: PUBCP SIM2 controller 

sim1_sys_sel [22] R/W S/C 1’hO SIM1 system control select: 
1’b0: AP SIMO controller 
1’b1: PUBCP SIM1 controller 


sim0_sys_sel [21] R/W S/C Tho SIMO system control select: 
1’b0: PUBCP SIMO controller 
1’b1: AP SIMO controller 
wci2_exwcn_sel [20] Enable external Wifi device ( such as 
marlin3 ) for 5G band. 
aud_iis2_sel [19] AUD IF control select 
1’hO:AUD IF 
1h1:IS2 


wcn_iis_sys_sel [18:16] | R/W S/C 3’ho BT/FM IIS control select: 
3’h0:AONVBC IIS1 
3’h1:AP IISO 
3h2:WTL IISO 
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3’h3:WTL IIS1 
3’h4:PUBCP IISO 
~ TH | G 


uart2_sys_sel [12:10] | RW S/C 3’hO UART2 system control select: 
3’h0: TGDSP UARTO controller 
3’h1: AP UART1 controller 
3’h2: PUBCP UARTO controller 
3’h3: LTEDSP UARTO controller 
3’h4: WCN UARTO controller 
3’h5: WCN UART1 controller 
3’h6: SPCM4 UARTO controller 
3’h7: LTEDSP UART1 controller 


ua! vs sel [9:7] R/W S/C 3’hO UART1 system control select: 
3’hO0: PUBCP UARTO controller 
3’h1: AP UART1 controller 
3’h2: TGDSP UARTO controller 
3’h3: LTEDSP UARTO controller 
3’h4: WCN UARTO controller 
3’h5: WCN UART1 controller 
3’h6: SPCM4 UARTO controller 
3’h7: LTEDSP UART1 controller 

uart0_sys_sel [6:4] UARTO system control select: 
3’h0: AP UART1 controller 
3’h1: PUBCP UARTO controller 
3’h2: TGDSP UARTO controller 
3’h3: LTEDSP UARTO controller 
3’h4: WCN UARTO controller 
3’h5: WCN UART1 controller 
3’h6: SPCM4 UARTO controller 
3’h7: LTEDSP UART1 controller 


3.6.1.4 PIN CTRL reg? 


0x0000000C PIN_CTRL3(0x000C8400) PIN_CTRL_reg3 
0x0000100C PIN_CTRL3 SET PIN_CTRL3 SET 


Cen [os [l= [= 7 sls Laas [al] ol ol lo 


PIN_CTRL_reg3_func_cfg 
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DODERER ` ` DE 
MGM GEH RAOG EH EHH RHH) 
| Name | PIN_CTRL_reg3_func_cfg 


PIN_CTRL3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


wdrst_out_sel [31:29] | R/W S/C 3’hO Watch dog reset source select: 
3’b0: from AP watch dog 
3’b1: from CA53 watch dog 
3’b2: from LTE watch dog 
3’b3: from TG watch dog 
3’b4: from PUBCP watch dog 
3’b5: from CM4 watch dog 
3’b6: from SEC watch dog 
Default: from AP watch dog 


S T a 


lis1_sys_sel [12:10] IS) system control select: 
gho: AP IISO controller 
3’h1: PUBCP IISO controller (default) 
3’h2: TGDSP IISO controller 
3’h3: TGDSP IIS1 controller 
3’h4: AONVBC IIS2 controller 
3’h5: AONVBC IIS3 controller 
3’h6: AONVBC IIS4 controller 


3.6.1.5 PIN_CTRL_reg4 


0x00000010 PIN_CTRL4(0x00000000) PIN_CTRL_reg4 
0x00001010 PIN_CTRL4 SET PIN_CTRL4 SET 


5 Tn TSTST ls Ee ed cd 
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| Name | PIN_CTRL_reg4_func_cfg 
Type 


| Name | PIN_CTRL_reg4_func_cfg 
Pest | o foto fotoftotofotofotofoto]ofoje| 


PIN_CTRL4 


Field Name Type | Set/Cle | Reset Description 
al Value 

PIN_CTRL_reg4_f | [31:0] RW S/C 

unc_cfg 


3.6.1.6 PIN_CTRL_reg5 


Cen TnS TSTST ls as TSTST Tans [ol 
"el 
S/C 


Beset | o | o [of a fo | o foto] | o | 
PR Lslwlnaleiolwalelstciel 
| Name | 
| Type | 


PIN_CTRL_reg5_func_cfg 


Type 


de TTT TTT TT 


PIN_CTRL5 
Field Name Type Set/Cle | Reset Description 
ar Value 
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card_det_sel [19:17] sd card plug-in/out detect select: 
3'b000: ap sd card (sdio0) 
3'NXXX: reserved. 
sim0_det_sel [16] sim0 card plug-in/out detect select: 
1'b0: pubcp sim0 
1'b1: ap simO 
ap_sim0_bd_eb [15] ; Ap sim0 battery plug-in/out detect 
enable 
1'bO:disable 
1'b1:enable 


ap_emmc_bd_eb , Ap emmc battery plug-in/out detect 
enable 


1'bO:disable 
1'b1:enable 
ap_sdio2_bd_eb i Ap sdio2 battery plug-in/out detect 
enable 
1'bO:disable 
1'b1 :enable 
ap_nandc_bd_eb N Ap Nandc battery plug-in/out detect 
enable 
1'bO:disable 
1'b1:enable 


ap so bd eb Ñ Ap sdio0 battery plug-in/out detect 
enable 


1'b0:disable 
1'b1:enable 


Pubcp sim1 battery plug-in/out detect 
enable 


1'b0:disable 
1'b1:enable 


Pubcp sim0 battery plug-in/out detect 
b enable 


1'b0:disable 
1'b1:enable 


ap_simO_bua_det | [7] R/W AP SIMO Card Detect Signal Bypass 
_bypass_eb Enable, Active High 
pubcp_sim1_bua_ R/W S/C Tho PUBCP SIM1 Card Detect Signal 
det_bypass_eb Bypass Enable, Active High 
pubcp_sim0_bua_ | [5] R/W S/C Tho PUBCP SIMO Card Detect Signal 
det_bypass_eb Bypass Enable, Active High 
uart3_sys_sel [4:1] UART3 system control select: 
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d'hO: LTEDSP UARTO controller 4’h1: 
AP UART1 controller 

4’h2: PUBCP UARTO controller 
4’h3: T@DSP UARTO controller 
4’n4: WCN UARTO controller 

4’n5: WCN UART1 controller 

4’h6: SPCM4 UARTO controller 
4’n7: LTEDSP UART1 controller 
4’h8: WTLCP WCI2 controller 


test_dog_mode0 fo) TRW sc tho Test Dog mode Enable, Active High. 


3.6.1.7 IIS1DI 


aas 1 emeng LE 
Ten To] [= [= [=] [|= GEG EEE 
Teme 


Reserved 
KOCH S SS 
Pest | of ofofofoejofofejofofoefofofofofo 
RHUM UGH HREH ZEHED GHR) 


IIS) DL Tun 
Reserved y So S Reserved 


ef H e 
ese REER H KORE 3 RRR 3 HR 


HIST D) 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C THR GSS 
DEEL A. R Uan rra anns 
ema TL IT 


3.6.1.8  IIS1DO 


"reen A Je 
Cen Tn [oo [= [=] sls Laas [= [le] [elo 
[heme a 


Reserved 


Pe TR 
Peel PPP PPP PPP PPP, 
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EE EH R REE E H H EES 


HIST DO Tun 
Pi "Wë" 


S Ra Seene 
| Reset (eee: | | IESSE 


HIST DO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ea ERSTEN 
[A N 
ema feo Ia a o S 


3.6.1.9 IIS1CLK 


5 Tn STS sls Laas TSTS Ta] 
s EE 


Reserved 
Ce E 
Pest | of o | o fo fo EAR EAR oo | 
i (s|jisjijujiofjojsjzjeļs]aļsļejiļjo 


Tye ee a 


HIST CLK 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eena ea ERSTEN 


USES = E E 
feseves feo Ia a o [SCS 


3.6.1.10 IIS1LRCK 


0x0000002C 1IS1LRCK(0x00000030) IIS1LRCK 
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Br | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 | 17 | 16 | 
Name Kg 
Ip JEE 
Pese: ES IS [2M RCRA E | Ao EES EES ES SSES 


CAUCA 


IIS1LRCK_f 
S CK Reserved 


IIS1LRCK 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ea II 
CI a T AA 
feseves feo Ia IT 


3.6.1.11 SCL2 


Cen [= [= [=] ss Laas [a [le] [oo 
Teme 


Reserved 
me 
Peset | o | o [| o ele Lee Lee Lee Lee O tCal 
ZH UGH GH RAID EH EH EH EHH) 


SCL2_fun 
Reserved set SS Reserved 


w) e ë e| e 
me [o e e e e Ee e e Ee e E E | 


SCL2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ea o a fo 


oa rng n ps s 
ema fea L fof SSCS 
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3.6.1.12 SDA2 


"rees Teen H o 
5 EEE Ee Ee Ts Ta 
C 


"e 
Perl PP PP PPP) PPP, 


Reserved 


e» Le E E E RU EU E EE R EE R E lo | 


SDA2_fun 
Reserved ST k Reserved 


SDA2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ea ERSTEN 
COE KE 
ema feo o a o [SCS 


3.6.1.13 CLK_AUX0O 


5 EE Ee Ee ed 


Reserved 
KOCH S SSS 
Pest | of ofJofofoejofofejofofoefofofofofo 


a Ts lna [na ls ln Tala Tales lala llla 
Reserved SEN Reserved 
_fun_sel 
Tye [Oe LR 


CLK_AUX0 
Field Name Type | Set/Cle | Reset Description 
ar Value 
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0x000004C8 EMMC_D6_MISC (0x0011E080) EMMC_D6_MISC 
0x000014C8 EMMC_D6_MISC SET EMMC_D6_MISC SET 


0x000024C8 EMMC_D6_MISC CLR EMMC_D6_MISC CLR 


bE E RRE E 


EMMG DG un D EMMG DG 
Reserved 
RV _dslip_en 


| Type | 


EM 

EMMG D | 7 z = 
Dë les 4 ES Reserved ai Reserved 

O 


Set/Clr 


EMMC_D6_MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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Ea (Ea e 


EMMC_D6_fun_D 1121: 19] 
RV 


ee [RO | 


n 

EMMC_D6_fun_W | [12] RW S/C 

PUS 

=m ERR oN 


EES 
DEE 


EMMC_D6_fun_W | [7] RW S/C 0x1 
PU 

EMMC_D6_fun W 

PDO 


S n m a 


EMMG Dë slp W | [2] 
PDO 


EIR [Aw je | SS 


E 


3.6.4.12 EMMC_D1_MISC 


Cen [a [~[ [= [|=] s[~[=[2[a[]e] [7] a 


EMMC D1 fun D | "8 | ewe p 


Reserved 


Set/Clr 


Reserved 
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WP E Y WP WP PU IE E 
US U DO 


Set/Clr SIC 


EMMG Di MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eea ieee RO [seo dP COC“~SC‘“‘“‘<;<CSC‘CS 


RV 


eng a fo [soe | SSCS 


n 

EMMC_D1_fun_W | [12] RW S/C 
PUS 

E 


E E 


| reseved ` | reseved ` 


EMMC_D1_fun_W 
PDO 


Ee 


S e e 


SE a L a a 


3.6.4.13 EMMC_D5_MISC 


0x000004B0 EMMC_D5_MISC (0x0011E080) EMMC_D5_MISC 
0x000014B0 EMMC_D5_MISC SET EMMC_D5_MISC SET 


0x000024B0 EMMC_D5_MISC CLR EMMC_D5_MISC CLR 


I ITE eee ee eae ee EES 
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EMMC_D5_fun_D EMMC_D5 
Reserved 
RV _dslip_en 


| Type | 
e S/C 


EMMG D | 5 
CF: C CHEN B ge TD Reserved 


Ag 


EMMC_D5_MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


KEE 


EE 


n 

EMMC_D5_fun_W | [12] RW S/C 
PUS 

E 


ee eS a 


freserved ` freserved ` 


EMMC_D5_fun_W ea 
PU 

EMMC_D5_fun_W 
PDO 


E ee 


EMMG DB sip W | [2] 
PDO 
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SE EH L 


3.6.4.14 NE DATA 3 MISC 


0x000004E0 NE DATA 3 MISC (0x0011E080) NE DATA 3 MISC 
0x000014E0 NF_DATA_2 MISC SET NF_DATA_2 MISC SET 


0x000024E0 NF_DATA_2_MISC CLR NF_DATA_2_MISC CLR 


BE EST 


SN NE DATA 3 fun_ NE DATA 
55 DRV 2_dslp_en 
Type SS i e 


NE DATA 3 dein 
en 


NF_DATA_2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea ora [Rose fo 


NE DATA 2 fun_ | [21: 19] 
DRV 


CT o EH 
en 

NE DATA 2 Tun. | [12] 

WPUS 


CIR [so foo 
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freserved ` freserved ` 


a 0 b R 
Së pe 


e ea e e 


NE DATA 2 ein = 

WPU 

NE DATA 2 ap | [2] RW S/C 
WPDO 

E 

NF DATA 2 ein RW S/C 
OE 


3.6.4.15 NF_DATA_0_MISC 


Cen Tn [oo] ==] ssa asas 


NE DATA Dun an NE DATA. 


e 
DRV 0_dsl 
ed _dslp_en 


w) ë ë ëe ë 
C HH 


EZA O o oT 
SE O 


NE DATA 0 del 
-= = eA p sP- e , , Reserved 


Eo GO Sc 
EE nnn) se CECR 
E enn oo Boe 
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NE DATA 0 MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


a G Ea 


—— 


NF_DATA_0_dslp | [17: 13] 

en 

NE DATA 0 Tun | [12] RW S/C 

WPUS 
E A 


freserved ` freserved ` 


ammm m E ANS 
NE DATA Dun 
WPDO 


ET fo e o 


NE DATA 0 ap = 

WPU 

NF_DATA_O ap | [2] RW S/C 
WPDO 

E 

NE DATA 0 ap RW S/C 
OE 


3.6.4.16 NF_DATA_1 MISC 


0x000004E8 NF_DATA_1_MISC (0x0011E080) NF_DATA_1_MISC 
0x000014E8 NF_DATA_1_MISC SET NF_DATA_1_MISC SET 


0x000024E8 NF_DATA_1_ MISC CLR NF_DATA_1_MISC CLR 


| Bit | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


NE DATA) un Gs NE DATA 
DRV 1_dslp_en 
ed SP 


w) ë ë e ë e E H 


Reserved 
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NF_DATA_1_dslp_ 
en 


Reserved 


a EE EE EE EE 
man ` o OGUN 


NF_DATA_1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EIERE fe CP COC“~SCSC‘“‘“‘“<;<CS 


NF_DATA_1_fun_ |} [21:19] | RW S/C 0x2 
DRV 


a jo [e p [| SSCS 
en 

NF_DATA_1_fun_ | [12] RW S/C 

WPUS 

aN EH 


freserved ` freserved ` 


NF_DATA_1_fun_ en 
WPU 
NF_DATA_1_fun_ 
WPDO 


E fea o e 


i 0 H R 
NE DATA Ip | [2] 

WPDO 

Social i al al H 
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3.6.4.17 NF_WEN_MISC 


0x000004EC NF_WEN_MISC (0x0011E080) NF_WEN_MISC 
0x000014EC NF_WEN_MISC SET NF_WEN_MISC SET 


0x000024EC NF_WEN_MISC CLR NF_WEN_MISC CLR 


Br | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 | 17 | 16 | 


NF WEN fun DR | "°° | NF WEN. 


erv 
V delp en 
ed p_i 


wl e fo EC 
d 


Reserved 


We NE WEN dein en a Reserved 


Set/Clr 


NF_WEN_MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pe a e 


TA e oeii K RR 


ea a o GHS 
E 


S U K a L 


ewen one [ra [aw [se fo 
Pee ee ee 
E 
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ale A 


E n n ss 


T a 


ad A ll i E 


Ce co 
S ea 


3.6.4.18 NF_CENO MISC 


0x000004F0 NF_CENO_MISC (0x0011E080) NF_CENO_MISC 
0x000014F0 NF_CENO_MISC SET NF_CENO_MISC SET 


0x000024F0 NF_CENO_MISC CLR NF_CENO_MISC CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


NF_CENO_fun_DR | °° | ne ce 
Reserved erv 
V əd dslp_en 


E H T 
C ERC EE 
rea E E E SES ES RES ERES EN 

KSE EE e e ES ES ES 


EN 
NF_CENO_dslp_en 0D Reserved E i Reserved 
E UM L. 


NE CENO MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EELER [FO [SOO 


EN a a 
ena a o e e S 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 274 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM SL8541E Device Specification 


Sr a a 


ae Ce 
es o a e 


| reseved ` | reseved ` 


NF_CENO_fun_W 
PDO 


E 


NE CENO sip W e 

PU 

NF_CENO sip W | [2] RW S/C 
PDO 


NECN see [mi fw [se fo pS 
menos of [raw [so fof} SSS 


3.6.5 lO MUX_G4 DIN HE Register Address Map 
Base address: 0x402A0000 

Base address(Set Reg): 0x402A1000 

Base address(Clear Reg): 0x402A2000 


ag Deele 
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3.6.5.1 LCM_RSTN_MISC 


peu Ts [|= [als e paa [sf lof [ole 


LCM_RST 
Reserved N_fun_DR 
V 


LCM_RST 
N_dslp_en 


Set/Clr SC 
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Set/Clr 


LCM_RSTN_MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea eeno e 


LCM_RSTN_fun_ | [20: 19] 
DRV 


pma a fo C 


LCM_RSTN deip | [17: 13] 

en 

LCM_RSTN fun | [12] RW S/C 

WPUS 

LCM- RSTN_DUM S LCM_RSTN HighZ Enable, Active High 


freserved ` freserved ` 


LCM_RSTN_fun_ ea 
WPU 

LCM_RSTN_fun_ 
WPDO 


eea fea [o [je p 


LOCH BSTN ap | [3] RW S/C 
WPU 

LCM. BSTN ap | [2] DW S/C 
WPDO 

E 

LCM_RSTN_slp_ RW S/C 
OE 
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5 EE de Ee Tas] 


LCM_FMA LCM_FMA 
Reserved RK_fun_D RK SA e 
Type SR e 
Set/Clr 


LCM_FMARK_dslp Reseed Reserved 
en 
E | my 
us | $ u | DO 


E E 
U DO 9 


LCM_FMARK_MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Reese 


ETC E eng 


E E 


LCM EMARK del | [17: 13] 
D on 


LCM_FMARK fun | [12] RW S/C 

_WPUS 

LCM_FMARK_fun | [11] RW S/C 

_SE 

LCM_FMARK_DU | [10] i ea Cae) LCM_FMARK HighZ Enable, Active 
MY High 


ema ea o fe dP CCCOC“~SC‘“‘“‘<;<SC«‘S? 
om n Im fse o 1 
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Eo FMARK_fun 
_WPDO 


een 


Seck KEE 
a A EE 
a a a 


3.6.5.3 CHIP SLEEP MISC 


0x00000508 CHIP_SLEEP_MISC (0x0011E000) CHIP_SLEEP_MISC 
0x00001508 CHIP_SLEEP_MISC SET CHIP_SLEEP_MISC SET 


0x00002508 CHIP_SLEEP_MISC CLR CHIP_SLEEP_MISC CLR 


Br | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 | 17 | 16 | 


CHIP_SLE CHIP_SLE 
Reserved EP_fun_DR EP Se e 
Type O e e 


CHIP_SLEEP_dslp 
en 


Reserved Reserved 


E San on Sep 


CHIP_SLEEP_MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EELER [RO [so fo 
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CHIP_SLEEP_fun | [20: 19] 
_DRV 


a a fo fe Jo 


CHIP_SLEEP del [17: 13] 

p_en 

CHIP_SLEEP_fun | [12] 

_WPUS 

CHIP_SLEEP_fun | [11] RW S/C 
_SE 

CHIP_SLEEP_DU | [10] RW S/C 
MY 


EE 


CHIP_SLEEP_fun 
_WPDO 


S H 


CHIP SLEEP sip [1] 

AE 

CHIP_SLEEP_slp RW S/C 
_OE 


3.6.5.4 PTEST_MISC 


0x000004FC PTEST_MISC (0x0011E000) PTEST_MISC 
0x000014FC PTEST_MISC SET PTEST_MISC SET 


0x000024FC PTEST_MISC CLR PTEST_MISC CLR 


Br | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 | 17 | 16 | 


PTEST fun | PSS | PTEST asi 
erv 


Reserved 


Set/Clr 


PT 
ES 
TH 


PT 
PTEST_dslp_en a 


c WE 
PT PT PT 
ES Reserved E Reserved ES ES 
i T _f Ts | Ts 
un_ DU B A Ip. Ip. 
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WP SE MY P WP D WP E OE 
US DO DO 


Set/Clr SC 


PTEST_MISC 


rz (RT p 2 ec 
ar Value 

eg Jërals [se fo | OS 

Pestin onv [pow [aw [sc foe | O O OSOS S 

ewa a fo fse fo) SSCS 

eresten [o [rw Tee ow EAO 


Pene r a C 
ST ONS EE 
=s pre e o 
resranweu [n [rw Tse Rad 


EE a 
ES [oo ton SS o 


po 
EE EE 


3.6.5.5 EXT_RST_B MISC 


Cen [alo [ [= [= Tas [asas Tans LT 


R 


Cer per | °S | ExT per 
B_fun_DRV B_dslp_en 
fun za | Bose 


Co fej 
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EX EX EX EX 


EXT_RST_B_dslp_ 
en 


Reserved 


EXT RGTR MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ETT C fo 


EXT BST Bun | [20: 19] 
DRV 


ea pa o e 


EXT RST B dslp | [17: 13] 

en 

EXT BST B fun_ | [12] 

WPUS 

EXT RST B fun_ | [11] RW S/C 
SE 

EXT RST B DU | [10] RW S/C 
MY 


ema fea o fe o CdPSC“‘“‘;‘;<SC«<‘S 


EXT_RST_B fun_ | [7] RW S/C 
WPU 

EXT_RST_B._ fun- 

WPDO 


ET C 


EXT RST B sip. = 

WPU 

EXT BST B slp_ | [2] RW S/C 
WPDO 

E 
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EXT BST B ep RW S/C 
OE 


3.6.5.6 XTL_BUF_EN1 MISC 


0x00000510 XTL_BUF_EN1_MISC (0x0011E000) XTL_BUF_EN1_MISC 


0x00001510 XTL_BUF_EN1_MISC SET SS 


0x00002510 XTL_BUF_EN1_MISC CLR Se a ee _MISC 


Celslslstststststsiststststststzts 


XTL_BUF_ XTL_BUF_ 
Reserved EN1_fun_D EN1 KE 
Type St et 


eee ts eee 
45 | 14] 19 | 12 | a 10] 9 |e | 7 | 


XTL_BUF_EN1_dsl 
ri BF -ds SW Reserved 4 Reserved 


XTL_BUF_EN1_MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea eno e fo 


XTL | vi EN1_fu | [20: 19] 
n_DR 


C TER e o 


STL BUE ENT d SES RW S/C Oxf 
slp_en 

XTL_BUF_EN1_fu | [12] RW S/C 
n_WPUS 
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XTL_BUF_EN1_D | [10] 
UMY 


freserved ` freserved ` 


NE N cm 
n_WP 
XTL_BUF_EN1_fu 
n_WPDO 


ena fea o e 


XTL_BUF_EN1_sl = 

p_WPU 

XTL_BUF_EN1_sl | [2] RW S/C 
p_WPDO 

XTL_BUF_EN1_sl | [1] RW S/C 
DIE 

XTL_BUF_EN1_sl RW S/C 
p_OE 


3.6.5.7 CLK_32K_MISC 


0x00000514 CLK_32K_MISC (0x0011E000) CLK_32K_MISC 
0x00001514 CLK_32K_MISC SET CLK_32K_MISC SET 


0x00002514 CLK_32K_MISC CLR CLK_32K_MISC CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 | 17 | 16 | 


ok age f | PSS | ox 32k. 


V 
DRV | 
un əd dslp_en 


"pe =ë = ` E 
EZ 
Ze HERBER oe RSR 
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Zeg 2K eg? 
Ce CLK_32K_dslp_en d Reserved Ve Reserved 
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CLK_32K_MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


E SE eCK 


ala le a 


eg H [FOP 
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S a e 
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el PSN 


pra a e e 


CLK_32K_slp_WP = 
U 
DO 
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3.6.5.8 AUD _SCLK_MISC 


5 TSTST ed Ed ee ed Tae 


aup_scik LES | aup_scik 


Reserved _fun_DRV = _dslp_en 
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AUD_SCLK_MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


e eno e fo 


AUD_SCLK fun_ | [20: 19] 
DRV ` 


EE 


AUD_SCLK_dslp_ | [17: 13] 

en 

AUD_SCLK_fun_ | [12] RW S/C 

WPUS 

Sal AS 


freserved ` freserved ` 


AUD_SCLK_fun_ R 
WPU 

AUD_SCLK_fun_ 
WPDO 


eea fea [jo je p 


AUD SCLK sin | [3] RW S/C 
WPU 

AUD. SCLk sin | [2] RW S/C 
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Reserved L 8 Reserved 
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AUD_ADDO_MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eg Tests "ie 


AUD_ADDO_fun__ | [20: 19] 
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en 
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WPUS 

AUD_ADDO_fun_ | [11] RW S/C 
SE 
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moa [m [rw fse fo | SSCS 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 287 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


La SL8541E Device Specification 


L ADDO_fun_ 
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E 
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AUD_ADDO_slp__ 112) 
WPDO 
E 
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0x0000050C DCDCARM_EN_MISC (0x0011E000) DCDCARM_EN_MISC 


0x0000150C DCDCARM_EN_MISC SET ig es 


0x0000250C DCDCARM_EN_MISC CLR ei T EN |_ MISC 
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DCDCARM DCDCARM 
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Type SS ee 
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Spe LEN de Reserved Reserved 
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DCDCARM_EN_fu | [20: 19] 
n_DRV 


Ee 


DCDCARM_EN_d CES 

slp_en 

DCDCARM_EN_fu | [12] RW S/C 
n_WPUS 

DCDCARM_EN_fu } [11] RW S/C 
n_SE 

DCDCARM_EN_D |} [10] 

UMY 


freserved ` freserved ` 


DCDC ARM EN fu (oa 

n_WPU 

DCDCARM_EN_fu 

n_WPDO 

S T E e 


An EN sl e 

p_WP 

DCDC ARM EN sl | [2] 

p_WPDO 

DCDC ARM EN sl | [1] 

DIE 

DCDC ARM EN sl RW S/C 
p_OE 


3.6.5.11 ANA INT MISC 


Cen [ [oo [==] sls aeea e e Ta] 


ANA INT HUES) ana INT 


Reserved 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
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3.6.5.12 AUD ADSYNC MISC 


0x00000520 AUD_ADSYNC_MISC (0x0011E000) AUD_ADSYNC_MISC 


0x00001520 AUD_ADSYNC_MISC SET EE 


0x00002520 AUD_ADSYNC_MISC CLR AUD_ADSYNC_MISC 
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3.6.6.43 SPI2_CSN_MISC 


0x0000061C SPI2_CSN_MISC (0x0011E080) SPI2_CSN_MISC 
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3.6.6.45 SPI2_DI_MISC 
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3.6.6.46 SPI2_CLK_MISC 
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SPl2_CLK_dslp_en K Reserved S Reserved 


SPI2_CLK_MISC 


Field Name Type | Set/Cle | Reset Description 
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3.6.6.47 SPIO_CSN_MISC 


0x0000062C SPIO_CSN_MISC (0x0011E080) SPIO_CSN_MISC 
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0x0000262C SPIO_CSN_MISC CLR SPIO_CSN_MISC CLR 
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3.6.6.48 SPIO_DO_MISC 
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Field Name Type | Set/Cle | Reset Description 
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3.6.6.49 SPIO_DI_MISC 
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0x00000640 TDI_LTE_MISC (0x0011E080) TDL LTE MISC 
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3.6.7 Pin Control Register Table Specification 
Description: Pin control register share the same bit format shown as below: 


3.6.7.1 Central Pin Control Register Bit Info 


Offset Address Other Pin control register (reset value depends) 


| PINLNAME | 
| Bit | 31 30 | 20 | ace 2s | 25 | 24 | 23 | 22 | 24 | 20 | 19 | 10 | 17 | 16 | 


Reserved 


BET Sad Ee EE 


Type 


Note: 


"PIN NAME" represents each pin. Function 1, 2, 3, 4 of each pin is detailed in Pin Multiplexed Function 
List, the default value of each control bit is detailed in Memory Map. 
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Field Name Bit Type Reset Description 
Value 


i a ECH 


PIN NAME se) [5:4] R/W Function select: 
2’b00: FunctionO 
2’b01: Function 
2’b10: Function2 
2’b11: Function3 


o TH C H E H 


3.6.7.2 Side Band Pin Control Register Bit Info 
Offset Address Other Pin control register (reset value depends) PIN NAME MISC 


| Bit (a1 20 | 29 | 28 | 27 | 26 | 25 | 24 | 2 | 22 | 24 | 20 | 19 | 10 | 17 | 16 | 


Res 
Reserved PIN_NAME_drv erve ee 
d slp_en 
nn ` —— WW Eo 


Reserved i a Reserved 


"PIN NAME" represents each pin. Function 1, 2, 3, 4 of each pin is detailed in Pin Multiplexed Function 
List, the default value of each control bit is detailed in Memory Map. 


Field Name Bit Type Reset Description 
Value 


maf [ [ee 


a NAME_drv S 19] Driver Strength select 
[21:19] is used on SPRD Family 
(named with SD/SIM/EMMC), 
and [20:19] is used on KEY 
a 


PIN NAME Sip en [17:13] 5’hOf ee mode enable: 
BIT13: Sleep with AP sleep 
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BIT14: Sleep with PUBCP sleep 
BIT15: Sleep with WTLCP sleep 


BIT16: Sleep with WCN sleep 


BIT17: Sleep with CM4 sleep 


mune wel [Raw | _[Puluprestorseest 
oam ie z [un [aw |_| Schmit ger input nadie 
a aana 
sel CS 


Weak pull up control in chip 
deep sleep mode 


Active High 


Weak pull down control in chip 
deep sleep mode 


Active High 


PIN_NAME_slp_ie [1] R/W Input enable control in chip 
deep sleep mode 

PIN_NAME_slp_oe R/W Output enable control in chip 
deep sleep mode 


3.7 Strapping Pins 


Cell Name Substrate Name Power Strapping pin 
SPSCBC2_8X_HL AUD_DAD1 VIO1V8 arm_boot_md0 
SPSCBC2_8X_HL AUD_DADO VIO1V8 arm_boot_md1 
SPSCBC2_8X_HL ADI_SCLK VIO1V8 arm_boot_md2 
SPSCBC2_8X_HL ADI_D VIO1V8 arm_boot_md3 
SPSCBC2_8X_HL U1TXD VIOT VB USB Download enable 
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3.8 
3.8.1 


Digital Function cell: 


PAD Information 


SL8541E Device Specification 


Digital Pad Type Description 


Name 


Area 


Description 


HV ESD 


1 SPSCBC2_ 
8X_VL/HL 


30um*85um 


Bi-direction Pad with Enable Controlled 
Pull-Down & Pull-Up Resistor. 
Programmable Driver Strength 


2mA/4mA/6mA/8mMA. No tolerance function. 


The Schmitt trigger input function can be 
control by the SE signal.SE=1, Schmitt 
input enable.SE=0 Schmitt input disable. 
Programmable soft pull up resistor 
20K/4.7K. 


5KV 


2 | SPSEBC2_ 
24X_VL/HL 


40um*85um 


Bi-direction Pad with Enable Controlled 
Pull-Down & Pull-Up Resistor. 
Programmable Driver Strength 
2mA/6mA/12mA/24mA. No tolerance 
function. The Schmitt trigger input function 
can be control by the SE signal.SE=1, 
Schmitt input enable.SE=0 Schmitt input 
disable. Using for EMMC/SD 
interface(VDDIO=1.8V) > 100MHZ. 


5KV 


2 | SPSCBC2_ 
8X_IICVL/H 
L 


30um*85um 


Bi-direction Pad with Enable Controlled 
Pull-Down & Pull-Up 
Resistor.,Programmable Driver Strength 
2mA/4mA/6mA/8mA. No tolerance 
function. The Schmitt trigger input function 
can be control by the SE signal.SE=1, 
Schmitt input enable.SE=0 Schmitt input 
disable. Programmable soft pull up resistor 
20K/1.8K. 


5KV 


4 | SPSCBC2_ 
8X_W_VL/H 
L 


45um*85um 


Bi-direction Pad with Enable Controlled 
Pull-Down & Pull-Up 
Resistor.,Programmable Driver Strength 
2mA/4mA/6mA/8mA. No tolerance 
function. The Schmitt trigger input function 
can be control by the SE signal.SE=1, 
Schmitt input enable.SE=0 Schmitt input 
disable. For high esd performance IO. 


8KV 
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Digital Power/Ground cell: 


1 SPVDD1ANA 30um*85um The 0.9V power supply pad,which supply the 
0.9V core voltage to Core Circuit. 

2 | SPVDD2ANA 30um*85um The 1.8V power supply pad. Only supply the 
1.8V to the internal circuit for example Efuse. 
Need cut the VDDIO power rail using the 
CUT cell. 

3 | SPVDD1 30um*85um VDDCORE 0.9V power pad. 

4 | SPVSS1 30um*85um Core ground pad. 

SPVDD2 30um*85um VDDIO 1.8V power pad. 

6 | SPVDD2POC 30um*85um VDDIO 1.8V power on control pad. A power 
domain must & only have one SPVDD2POC 
cell. 

7 | SPVSS2 30um*85um VSSIO 1.8V ground pad. 

SPVSS3 30um*85um VSS/VSSIO merged ground pad. 
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3.8.2 SPSCBC2_8X_VL/HL 


SPSCBC2_8X_VL/HL is the normal pad we used usually. 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 


IO Power- x x 11 X X X X X 1 
down 


Driver Strength Select Function: (VDDIO=1.8V) 


DRV[1] | DRV[0] | All Corner ( SS) @0.2xVDDIO; 0.8xVDDIO 
0 0 | 2mA 
0 1 | 4mA 
1 0 | 6mA 
1 1 | 8mA 


DC Parameter: (VDDIO=1.8V) 
| ex NN SS TTF 
Schmitt trig. Low to High threshold point ( 1.8V ) 
7 


Schmitt trig. High to low threshold point ( 1.8V ) >0.8V 


RPU | Pull-up resistor(1.8V) 20K/4.7K 20K/4.7K 20K/4.7K 
+/- 50% +/- 50% +/- 50% 


Pull-down resistor(1.8V) 50k+/-70% | 50k+/-70% | 50k+/-70% 
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loZ | Tri-state output leakage current @Vo=3V or OV <2uA <2uA <2uA 


AC Parameter: 
The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=1.8V, Temp=125C, 


Raising Fall Time Raising Fall Delay 

Ee Time (ns) (ns) Delay (ns) (ns) 
PAD ->C 0.4771 0.959 0.5199 1.079 

2mA (0,0) 7.931 7.907 13.45 12.577 

4mA (0,1) 4.469 4.326 5.415 5.08 

A-> PAD 
6mA (1,0) 3.545 3.368 3.327 3.128 
8mA (1,1) 3.171 2.961 2.487 2.316 


3.8.3 SPSEBC2_24X_VL/HL 


SPSEBC2_24X_VL/HL IO PAD is design for eMMC. The function is a managed memory capable of 
storing code and data. It is specifically designed for mobile devices. The eMMC is intended to offer the 
performance and features required by mobile devices while maintaining low power consumption. The 
eMMC device contains features that support high throughput for large data transfers and performance for 
small random data more commonly found in code usage. It also contains many security features. 


Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 


mg Te lem (eg [woo [wror 
Sai 


Driver Strength Select Function: 


DRV[2] | DRV[1] | DRV[O] | All Corner ( TT ) Note 
@0.5xVDDIO 
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0 0 0 | 2000hm Option 
0 0 1 | 1000hm Option 
0 1 0 | 700hm Option 
0 1 1 | 50ohm Mandatory 
1 0 0 | 400hm Option 
1 0 1 | 330hm Option 
1 1 0 | 280hm Option 
1 1 1 | 250hm Option 


= ER 


DV 


>0.8V 


Aas = D 


RPU dr up resistor(1.8V) 20K/4.7K +/- 20K/4.7K +/- 20K/4.7K +/- 
50% 50% 50% 
| RPD | Pull- down resistor(1.8V) 50k+/-70% 50k+/-70% 50k+/-70% 


Ge C Current }<2uA rr [<2uA o äu o o] 


ov 


AC Parameter: 
The data simulation is SS corner, clk=208MHz,Cloading=0.2pf, VDDIO=1.8V, Temp=125C, 


Raising Fall Time Raising Fall Delay 

Delay PAR Time (ns) | (ns) Delay (ns) (ns) 
PAD ->C 0.51 0.736 0.162 0.153 
200-ohm (0,0,0) 5.594 14.547 9.386 25.06 
100-ohm (0,0,1) 3.031 6.634 3.774 10.637 
70-ohm(0,1,0) 2.365 4.457 2.315 6.246 

50-ohm (0,1,1) 1.976 3.443 1.666 4.31 

A-> PAD 

40-ohm(1,0,0) 2.029 2.956 1.349 3.275 
35-ohm (1,0,1) 1.83 2.57 1.131 2.631 
30-ohm (1,1,0) 1.728 2.311 0.969 2.198 
25-ohm (1,1,1) 1.615 2.111 0.858 1.886 


3.8.4  SPSCBC2_8X_IIC_VL/HL 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 


— p p E [Oe p p o [Wror 


E NEE EE EH REH 
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X 


1 1 1 0 0|xX 0 0 
SS S E E E a 


biet Power- 
down 


Driver Strength Select Function: (VDDIO=1.8V) 


DRV[1] | DRV[0] | All Corner (SS ) @0.2xVDDIO; 0.8xVDDIO 
0 0 | 2mA 
0 1 | 4mA 
1 0 | 6mA 
1 1 | 8mA 


DC Parameter: (VDDIO=1.8V) 


BB, Ae Dn EH KAS 


VT+ | Schmitt trig. Low to High threshold point ( 1.8V | X — ov 
) 


Schmitt trig. High to low threshold point ( 1.8v | X >0.8V 


RPU a up resistor(1.8V) 20K/1.8K +/- 20K/1.8K +/- 20K/1.8K +/- 
50% 50% 50% 
| RPD | Pull- down resistor(1.8V) 50k+/-70% 50k+/-70% 50k+/-70% 


AC Parameter: 
The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=1.8V, Temp=125C, 


Raising Fall Time Raising Fall Delay 
Delay Path Time (ns) (ns) Delay (ns) (ns) 
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PAD ->C 0.4771 0.959 0.5199 1.079 
2mA (0,0) 7.931 7.907 13.45 12.577 
4mA (0,1) 4.469 4.326 5.415 5.08 
A-> PAD 
S 6mA (1,0) 3.545 3.368 3.327 3.128 
8mA (1,1) 3.171 2.961 2.487 2.316 


3.8.5  SPSCBC2_8X_W_VL/HL 


Base on the SPSCBC2_8X_VL/HL, enlarge the ESD area for Keypad and etc 8KV ESD performance. 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 


[OE =| WPU |WPUS ` "WD WPDI 
WE 


W 
X 
X 
X 
X 
X 
X 


X 


IO Power- X X 1| X x x X X 1 
down 


Driver Strength Select Function: (VDDIO=1.8V) 


DRV[1] | DRVIO] | All Corner (SS ) @0.2xVDDIO; 0.8xVDDIO 
0 0 | 2mA 
0 1 | 4mA 
1 0 | 6mA 
1 1 | 8mA 


DC Parameter: (VDDIO=1.8V) 


eee 
Schmitt trig. Low to High threshold point ( 1.8V | X >1.0V X 
) 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 398 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Läepgtwnrpuu 


Schmitt trig. High to low threshold point ( 1.8V 3 


Zur up resistor(1.8V) 20K/4.7K +/- 
50% 


SL8541E Device Specification 
>0.8V X 


20K/4.7K +/- 
50% 


20K/4.7K +/- 
50% 


| RPD | Pull- down resistor(1.8V) 50k+/-70% 50k+/-70% 50k+/-70% 


A Current <2uA <2uA <2uA 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=1.8V, Temp=125C, 


Raising Fall Time Raising Fall Delay 

Helay RAN Time (ns) | (ns) Delay (ns) (ns) 

PAD ->C 0.57 0.49 0.162 0.153 
2mA (0,0) 8.092 8.08 13.701 12.797 

4mA (0,1) 4.543 4.407 5.538 5.197 

-> PAD 
DS 6mA (1,0) 3.593 3.42 3.405 3.201 
8mA (1,1) 3.208 3.001 2.54 2.637 
3.8.6 | SPSCBC2_8X_W_IIC_VL/HL 


Base on the SPSCBC2_8X_W_VL/HL, change the soft pull up resistor from 4.7K to 1.8K. HBM 8KV ESD 
performance. 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up Resistor.,Programmable Driver Strength. No 
tolerance function. The Schmitt trigger input function can be controlled by the SE signal.SE=1, Schmitt 
input enable.SE=0 Schmitt input disable. 


Truth Table: Input function C=PAD&IE, Output function: PAD=A&OE 


A PAD C IE OE WPU | WPUS WPDO | WPDI 
Input X 0 0 1 0 0 X 0 0 

X 1 1 1 0 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 

1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 

1 1 1 1 1 0 X 0 0 
Tri State | X HZ 0 0 0 0 X 0 0 

X HZ 0 0 0 0 X 0 0 
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Pull up X 1 0 0 0 0: 0 0 
20K(1.8V 
) 
1:1.8K(1. 
8V) 
Pull Down | X 0 0 0 0 X 1 0 
IO Power- | X X 1 X X X X 1 
down 
Driver Strength Select Function: 
DRV[1] | DRV[O] 
0 0 2mA 
0 1 4mA 
1 0 6mA 
1 1 8mA 
DC Parameter: 
Ss TT FF 
VT+ | Schmitt trig. Low to High threshold point (1.2V) |X 0.80V Xx 
VT- | Schmitt trig. High to low threshold point ( 1.2V ) Xx 0.39V X 
VT+ | Schmitt trig. Low to High threshold point (1.8V) |X 1.20V A 
VT- f Schmitt trig. High to low threshold point ( 1.8V ) X 0.64V X 
RPU | Pull-up resistor(1.8V) 30K/1.1K 22K/1.8K 16K/2.6K 
RPD | Pull-down resistor(1.8V) 30K 40K 60K 
lavg | Active Current@100MHZ,FF Corner,30pf loading X X 4mA 
Ist Standby Current X X <0.1uA 
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loZ Tri-state output leakage current @Vo=8V or OV 


X 


<0.1uA 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf/15pf, VDDIO=1.8V, Temp=125C, 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.193 0.198 0.437 0.327 
A-PAD 2mA 4.911 4.766 3.379 3.54 
4mA 2.569 2.491 2.452 2.51 
6mA 1.829 1.778 2.168 2.193 
8mA 2.609 2.548 2.491 2.521 
3.8.7 | SPPDWUWSWCDG_V/H 


Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 
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INPUT 
MS OEN | DSO DSi DS2 DS3 PU SPU PD ST IE PAD PAD C 
1 D D 0/1 0/1 0/1 DI 0/1 0/14 0/1 0/1 0/1 - D D 
1 D 1 0/14 0/1 0/1 0/1 0⁄1 on 0/1 0/1 0 - 1 D 
1 D 1 0/1 0/1 0/1 0/1 0/1 DI 0⁄1 0/1 1 - 1 1 
D D 0 0/1 0/1 0/1 0/1 on DI Di 0/1 Di - D D 
D D 1 0/1 0/1 0/1 0/1 0⁄1 DI 0/1 0/1 0 - 1 D 
0 D 1 0/1 DI 0/1 0/1 on Di 0/1 0/1 1 - 1 1 
0/1 1 0/1 0/1 0/1 DI 0/1 0/1 0/1 0/1 0/1 DI 0 - D 
0/1 1 0/1 0/1 0/1 0/1 0/1 0/1 0n 0/1 0/1 0 1 D 
0/1 1 0/1 DI 0/1 0/1 0/1 0/1 DI 0/1 0/1 1 1 1 
0/1 U 0/1 0/1 0/1 0/1 0/1 0 D D 0/1 0 Zz - D 
0/1 1 on 0/1 0/1 0/1 0/1 0 D D 0/1 1 Z - X 
0/1 1 0/1 0/14 0/1 0/14 0/1 1 D 1 0/1 0/1 - 
N.A. N.A. 
0/1 1 0/1 0/1 0/1 0/1 on 0 1 1 on DI - 
0/1 U on 0/1 0/1 0/1 0/1 1 D D 0/1 0 E H D 
0/1 U 0/1 0/1 0/1 0/1 0/1 1 D D 0/1 1 2 H 1 
0/14 1 0/1 0/1 0/1 0/1 0/1 D 1 D 0/1 0 z H D 
0/1 1 on 0/1 DI 0/1 0/4 D 1 0 0/1 1 E H 1 
0/1 U DI 0/1 0/1 0/1 0/4 1 1 D 0/1 0 Z H D 
0/1 1 0/1 0/1 0/1 Di on 1 1 0 0/1 1 Z H 1 
0/14 1 0/1 0/1 0/1 0/1 0/1 D D 1 0/1 on Z UR D 
Driver Strength Select Function: 
DS3 DS2 DS1 DSO 1.8V mode: All Corner ( SS ) @0.5xVDDIO 
0 0 0 0 | 2.4mA 
0 0 0 1 | 5.5mA 
0 0 1 0 | 7.5mA 
0 0 1 1 | 10.4mA 
0 1 0 0 | 12.4mA 
0 1 0 1| 15mA 
0 1 1 0 | 17.4mA 
0 1 1 1 | 20mA 
1 0 0 0 | 24.6mA 
1 0 0 1 | 27.8mA 
1 0 1 0 | 29.6mA 
1 0 1 1 | 32mA 
1 1 0 0 | 34.2mA 
1 1 0 1 | 37mA 
1 1 1 0 | 39mA 
1 1 1 1 | 42mA 


Truth Table: Input function C=PAD&IE, Output function:PAD=A&0E 
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Forbidden 


20k 
weak pull 


4.7k 
strong pull 


1.8k 
strong pull | 


Pull down | 
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DS? 
DSO 
I 
OEN 
INPUT OUTPUT 
MS OEN l Den Dei DS2 DS3 PU SPU PD ST IE PAD PAD C 
1 0 0 on on on on on on on on on = 0 0 
1 0 1 nm oof of om of of o on 0 S 1 0 E 
operation 
4 0 1 on on on on on on on on 1 = 1 1 
0 0 0 on on on on on on on on on Z 0 0 
3.0V OD 
0 0 1 on on on on on on on on 0 2 1 0 operation 
0 0 1 on on on on on on on on 1 = 1 1 
on 1 on on on on on on on on on on 0 = 0 
on 1 on on on on on on on on on 0 1 E 0 
Input 
on 1 on on on on on on on on on 1 1 = 1 Ko 
on 1 on on on on on 0 0 0 on 0 z S 0 
on 1 on on on on on 0 0 0 on 1 
on 1 on on on on on 1 0 1 on on = 
NA. HA Forbidden 
on 1 on on on on on 0 1 1 on on = 
on 1 on on on on on 1 0 0 on 0 Z H 0 20k 
on 1 Di on on on on 1 0 0 on 1 Z H 1 weak pull 
on 1 on on on on on 0 1 0 on 0 Z H 0 Am 
on 1 on on on on on 0 1 0 on 1 Z H 1 strong pull 
on 1 on on on on on 1 1 0 on 0 Z H 0 1.8k 
on 1 on on on on on 1 1 0 on 1 Z H 1 strong pull | 
on 1 on on on on on 0 0 1 on on 72 L 0 Pull down | 
Driver Strength Select Function: 
DS3 DS2 DS1 DSO 1.8V mode: All Corner ( SS ) @0.5xVDDIO 
0 0 0 | 2.4mA 
0 0 1 | 5.5mA 
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7.5mA 
10.4mA 
12.4mA 
15mA 
17.4mA 
20mA 
24.6mA 
27.8mA 
29.6mA 
32mA 
34.2mA 
37mA 
39mA 
42mA 


=| =| =| =| =} =| a} a] of ol el Of Of o 
=| =| =| =| ol o| ol of =| =| =] =|; of o 
=| =| o| of =| =| ol of =| =| of o| =| = 
=! of =| of =| of =| of = of = of -| o 
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4 Electrical Specification 


4.1 DC specification 


4.1.1 Absolute maximum ratings 


The functionality is subject to the absolute maximum/minimum values listed in Table 4-1. Do not exceed 
these parameters or the part may be damaged permanently. Operation at absolute maximum ratings is 
not guaranteed. 


Table 4-1 Absolute maximum ratings 


[Symbor [Parente 


Maximum ESD stress voltage, Human Body Model, 
v any pin to any supply pin, either polarity or any pin 2.000 v 
max ESD | to all non-supply pins together, either polarity. Three j 
stresses maximum. 


Maximum DC Input current for any non-supply pin 5 mA 


4.1.2 Recommended operating conditions 


The recommended operating conditions are list in Table 4-2Error! Reference source not found. 


Table 4-2 Recommended operating conditions 


ett eegene we Lë 
neas Tesa | o | oo | oss | v | 
namen Las | m ves |v | 
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EREECHEN 


4.1.3 Thermal characteristics 


The thermal characteristics are as shown in Table 4-3. 


Table 4-3 Thermal characteristics 


CL anon | vae [nt | 
[Treasa TRS s e | 2398 [-owat | 


4.1.4 ESD characteristics 


The ESD characteristics are shown in Table 4-4. 


Table 4-4 ESD characteristics 


EECH 


4.1.5 DC characteristics 


The typical core voltage (VDDCORE) is 0.9 V and the digital I/O supply (VIO1V8) is 
typically at 1.85 V. The power pins should be connected with a decoupling capacitor to 
ground (VSS). 


For the following table, VSS = 0 V (ground), and all voltages are measured with respect 
to VSS, unless otherwise specified. 


Table 4-5 DC characteristics 


a [Parameter [Gonations | min ees wor [Unt 


Digital supply voltage: pins VIO1V8 


Digital supply 
Wou 1.62 198 | v 


Digital supply voltage: pins VIOCTP 
Digital supply 
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[Symbot____[Parameter | Gonaltions | mm | Typicel| Mex | Unt | 


Digital supply voltage: pins VSIMO 


voltage 


Digital supply voltage: pins VSIM1 


voltage 


Digital supply voltage: pins VSIM2 


voltage 


Digital supply voltage: pins VSDO 


Digital supply 


Digital supply voltage: pins VCAM 


voltage 


Digital supply voltage: pins VDDMEM 


voltage 


Digital supply voltage: pins VSD2 


voltage 


Digital supply voltage: pins VEMMCIO 


Digital supply 
VEMMCIO 1.62 198 | v 


Digital supply voltage: internal VDDCORE 


Digital core supply 0.81 V 
voltage ` 


Sleep mode digital 
core supply 


VDDCORE voltage 


Arm Core supply 
voltage 


Digital input 
v Input voltage 0.3 v 
IL LOW-level Vpad 
Input voltage 0.7 
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pd [Paramotor | Gonaltions | mm | Typical | Mex | Unt | 


Input leakage 

Output voltage Sch PER 0.1 v 
LOW-level (programmable) Vpad 

Output voltage eee EE 0.9 TN v 
HIGH-level (programmable) Vpad 


Analog supply voltage 


AVDD1V8_BB Baseband supply 1.7 1.8 1.98 V 
voltage 


Digital output 


AVDD1V8_MDPLL Analog pll supply 1.4 1.8 1.98 V 
voltage 

AVDD1V8_DSI MIPI DSI supply 1.7 1.8 1.98 V 
voltage 

AVDD1V8_CSI MIPI CSI supply 1.7 1.8 1.98 V 
voltage 

AVDD1V8_LVDSRF | LVDSRF supply 1.7 1.8 1.98 V 
voltage 

AVDD1V8_USB USB PHY supply 1.7 1.8 1.98 V 
voltage 

AVDD3V3_USB USB PHY supply 3.0 3.3 3.6 V 
voltage 


Note1: Vpad means the power supply voltage at the corresponding pad. 


4.2 AC characteristics 


A pin’s AC characteristics include input and output capacitance, which determine loading for external 
drivers or other load analysis. The AC characteristics also include a de-rating factor, which indicates how 
much faster or slower the AC timings get with different loads. 


Table 4-6 Standard e output and I/O pin AC characteristics 


Sve! | Fars capacitance, all standard input and ferences —_—_ 
Cin pins 


Output capacitance, all standard output and 
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[Symbol [Parameters H n ea | w fo 


Output de-rating falling edge on all standard 
output and UO pins, from 30 pF load EE Get A 


Note: The AC specifications are tested with a 30 pF load as indicated in Figure 4-1 Test circuit of an I/O 
pin 


BR 30pf 


Figure 4-1 Test circuit of an UO pin 


The output capacitance and de-rating falling edge are measured under the condition of maximum driving 
strength: 24 mA @ 1.8 V. 


For the following tables, VSS = 0 V (ground), and all voltages are measured with respect to VSS, unless 
otherwise specified. 


Table 4-7 System Clock AC characteristics 


Loch Master clock 
frequency 
lo Input capacitance 


Master clock input 


Vpp Sine wave peak-to- Loading = 30pF 0.5 1.8 V 
peak swing 
Real-time clock input 
EI Real time clock 
frequency 
Frequency tolerance | Standard deviation 


4.3 Performance specification 


4.3.1 LVDSRF 


The LVDS interface is designed for transmiting and receiving data between RF chip and BB chip. The 
recommended line rate is 1.04Gbps. 
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4.3.1.1 DC specifications 


Table 4-9 LVDS TX DC specifications 


Transmit 
Differential 
|Vod| output voltage 190 | 200 210 mV 
magnitude 


Change in 
Differential 
output voltage 
alua magnitude = T 
between logic 
states 


Steady-state 
common- wee p 
mode output 10% | 200 +10% | mV 
voltage 


Vemtx 


Changes in 
steady-state 
common- 
AVemtx | mode output 25 mV 

voltage 


between logic 
states 


Single-ended 
Zos output 


50 Q 
impedance 


Table 4-10 LVDS RX DC specifications 
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Vum 


Differential input 
high voltage 
threshold 


50 


mV 


Vum 


VIDTL 


Differential input 
low voltage 
threshold 


mV 


Vum. 


VIHHS 


Single ended 
input high 
voltage 


1100 


mV 


VIHHS 


VILHS 


Single ended 
input low 
voltage 


mV 


VILHS 


VCMRXDC 


Input common 
mode voltage 


50 


200 


950 


mV 


VCMRXDC 


ZID 


Differential input 
impedance 
(before 
calibration) 


80 


100 


125 


4.3.1.2 


AC specifications 


Table 4-11 LVDS TX AC specifications 


MIN 


TYP 


MAX 


Cnear 


Near-end 
capacitor to 
ground 


pF 


Cfar 


Near-end 
capacitor to 
ground 


pF 


tr 


Differential 
output signal 
rise time 
(20%-80%) 


90 


270 


ps 


tf 


Differential 
output signal 
fall time (80%- 
20%) 


90 


270 


ps 


AVcmtx 


Changes in 
common- 
mode output 
voltage when 
random bit 
stream in 


50 


100 


mVpp 
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Table 4-12 LVDS RX AC specifications 


MIN TYP MAX 


AVcmr\x(HF) | Common mode 200 mVpp_ | AVcmrx(HF) 
interference 
beyond 450 
MHz 


AVcmrx(LF) | Common mode -50 50 mVpp_ | AVcmrx(LF) 
interference 
between 50 
MHz and 450 
MHz. 


Com Common mode 10 pF Ccm 
termination 


4.3.1.3 Operating Voltage and Temperature Specification 


Table 4-13 Operating voltage and temperature specification 


4.3.2 SOC Phase-Locked Loop(PLL) 


Table 4-8 Performance of the phase-locked loop 


Frequency Range RE 80 | ofe 
erp Lal 1000 [ ae | 
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Pwr rr fk 1536 1600 MHz O| 


GE term jitter of 


4.3.3 Automatic Power Control (APC) DAC 


One general DAC is used to control power ramping and gain. It is a 10 bits D/A converters with a 
programmable-gain output driver. Special offset cancellation is applied in the DAC. 


Table 4-9 Performance of the APC DAC 


seg leese [wn [mest [wr [unt 


Power supply Analog supply 1.7 1.8 1.98 
voltage(AVDD) 0.81 0.9 0.99 
Digital core supply 
voltage(DVDD) 
meN [a [eee 


è AVDD- 


Coo n o peoe fe fie 
Sen ll HH 
[roan H Pw Pe 
po Jëeeeen [| ss | 2 Us 


4pF Capacitor load, full scale 
Setting time input, 1.5X PGA gain, bypass 
internal RC filter. 
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4.3.4 CLK26M Buffer 


This CLK26M Buffer is used to generate 26MHz clock for PLL and other circuit blocks. It includes one 
26M_buffer and one sine driverOutput of this CLK26M_TOP block can be set the sine wave or the square 
wave. 


Table 4-22 Performance of the 26MHz Buffer 


| Parameter o | Parameter | Conditions/Comments | | Conditions/Comments | Min | Typical EIE 
Power supply Analog supply voltage 1.7 1.8 1.98 
Digital core supply voltage 0.81 0.9 0.99 
s Input sine wave peak to 


Oo s i oara |_| ae JI Lues 
ten ouputsine wave Frequenoy | 13 1. Lu 


Output sine wave peak-to- 
peak amplitude Isi la 


4.3.5 Thermal Sensor 


This is a temperature-to-digital converter using an on-chip bandgap temperature sensor. . The overall 
accuracy is +/- 3 °C (typical) from 0 °C to 90°C. 

This is suitable for multi-core smart phone applications requiring highly accurate temperature sensing to 
perform thermal control. 


Table 4-10 Performance of the Thermal sensor 


| Parameter o | Conditions/Comments | |Conditions/Comments | Min | Typical | Max | Unit | 
pr LN Analog supply voltage 1.7 1.8 1.98 
SA core supply voltage 0.81 0.9 0.99 


ees eee a 
BEE REESEN 


A Clock 


4.3.6 USB 2.0 PHY 


The USB 2.0 PHY in this chip is fully compliant with USB 2.0 specifications. Its own PLL can generate 
480MHz clock for its usage. Please refer to Universal Serial Bus Specification revision 2.0 at 


http://www.usb.org/developers/docs 


Table 4-11 Main performance of the USB 
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Power supply Analog 1.8V power supply 1.8 1.98 V 

Analog 3.3V power supply 3.3 3.6 V 

Digital core supply voltage 0.9 0.99 V 


VDI 
VCM 


Width of SEO during 1 
differential transition 


4 
44 


4.3.7 MIPI CSI 


MIPI CSI is fully compliant with MIPI CSI-2 V1.2 and D-PHY 1.2. Please refer specification at 
http://www. mipi.org 
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Table 4-12 Main performance of the MIPI CSI 


| Parameter ` | Conditions/Comments | |Conditions/Comments | Min | Typical ae) 


Power eege Analog supply voltage 1.7 1.8 1.98 
Digital core supply voltage 0.81 0.9 0.99 


Vemrx Common-mode voltage HS | 70 330 mV 
receiver mode 

Vidth Differential input high 70 mV 
threshold 

Vidtl Differential input low -70 mV 
threshold 

Vihhs Single-ended input high mV 
voltage 


Vilhs Single-ended input low 
voltage 

Zid Differential input 
impedance 


AVcmrx(HF) Common-mode 
interference beyond 
450MHz 


AVcmrx(LF) Common-mode 
interference beyond 50- 
450MHz 


LP RX mode 


mn L Jm ll La 
Jee ll Je Ia 
wus [siete eur III Ja 
et Jeunes Je Jl Ja 
BEER HE E 


TMIN-RX Minimum pulse width 50 ns 
response 


Data-Clock Timing Spec 
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[Parameter | CondionsiGomments | min | Typiet | wor [Uni | 
A CC 


Tsetup(rx) @ 1Gbps 


TC @ 1.5Gbps 


C mowers | e | | it 


4.3.8 MIPI DSI 


MIPI DSI is fully compliant with MIPI DSI V1.2 and D-PHY 1.2. Please refer specification at 
http://www. mipi.org 


Table 4-13 Main performance of the MIPI DSI 


| Parameter ` | Conditions/Comments | | Conditions/Comments | Min | Typical | Max | Unit | 
Power eg Analog supply voltage 1.7 1.8 1.98 
Digital core supply voltage 0.81 0.9 0.99 
HS TX mode 
Zos Single ended output 40 50 62.5 Ohm 
impedance 
VCMTX HS transmit static 150 200 250 mV 
common-mode voltage 
|AVCMTX(1,0)| VCMTX mismatch when 
output is Differential-1 or 0 
[VOD] HS transmit differential 
voltage 


|AVOD| VOD mismatch when 
output is Differential-1 or 0 
VOHHS HS output high voltage 
AVCMTX(HF) Common-level variations 
above 450MHz 
AVCMTX(LF) Common-level variation 
between 50~450MHz 
tr / tf 20%~80% rise time and fall 
time(<1.5Gbps) 
LPTX mode 
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[Parameter | GondionatComments | win Typist | max [Unit | 
a EE 


Single-ended output 
AZoLP(01,10) impedance mismatch 
driving opposite level 


Single-ended output 
AZoLP(00,11) impedance mismatch 5 % 
driving same level 


LPRX mode 


Oo w ë fo ë o e lr 
oo w i e o o E 
es T s JJ Ja 


LPCD mode 
VIHCD Logic high contention 450 mV 
threshold 
VILCD Logic low contention 200 mV 
threshold 


4.3.9 Temperature sensing ADC 


Table 4-14 Main performance of the Temperature sensing ADC 


EREECHEN 
O vee |) | Reterence votase [vas [vs [ve | v 
ee ee E 


Maximum Analog input voltage | Power supply 1.5v 2} 91* 
VREFP 

Minimum Analog input voltage | Power supply 1.5v 0.091* 
VREFP 


ae a 
C emesene [Powersupoy x [08 [roo | [ms 
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4.3.10 
Note: 


WLAN RF 


SL8541E Device Specification 


(1) The specification value is valid at room temperature (25°C). 
(2) Unless otherwise specified, all specifications are measured at the RF antenna port. 


4.3.10.1 


WIFI Receiver Specifications 
Table 4-15 WIFI Receiver Specifications 
Parameter Description Min. Typ. Max. Unit 
Frequency range - MHz 
1 Mbps DSSS -93.5 dBm 
RX sensitivity 
11 Mbps DSSS -84.5 dBm 
6 Mbps OFDM -88.5 dBm 
RX Sensitivity 
54 Mbps OFDM -72 dBm 
RX sensitivity BW = | MCS 0 -89 dBm 
20MHz Green field 
800nS guard interval | MCS 7 -69 dBm 
Non-STBC 
11 Mbps DSSS 0 dBm 
6 Mbps OFDM 0 dBm 
Maximum input level 54 Mbps OFDM 3 dBm 
MCSO 0 dBm 
MCS7 -3 dBm 
Adjacent channel 
rejection (30MHz 1 Mbps DSSS 5 dB 
offset) 
Adjacent channel 
rejection (25MHz 11 Mbps DSSS 4 dB 
offset) 
Adjacent channel 6 Mbps OFDM 9 dB 
rejection (25MHz 
offset) 
54 Mbps OFDM 8 dB 
Adjacent channel MCS 0 13 dB 
rejection (25MHz 
offset), BW = 20MHz 
MCS 7 12 dB 
Spreadtrum Communications, Inc., Confidential and Proprietary 419 of 2596 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


Läepgtwnrpuu 


4.3.10.2 


4.3.11 
Note: 


WiFi Transmitter Specifications 
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Table 4-16 WiFi Transmitter Specifications 
Parameter Description Min. Typ. Max. | Unit 
Frequency ` MHz 
range 
802.11b, 1~11 Mbps 
DSSS 16 dBm 
802.11g, 6 ~54Mbps 
Output power OFDM 14 dBm 
802.11n, HT20 
MCS0~7 13 dBm 
802.11b, 1~11 Mbps 22 o, 
DSSS @Pout=17dBm S 
802.11g, 6 ~54Mbps l 
EVM OFDM @Pout=14dBm CN dB 
802.11n, HT20 
MCS0~7 -29.5 dB 
@Pout=14dBm 
1A powe -40~85 °C, 2~18dBm 18 dB 
accuracy 
76 ~ 108 MHz -111.7 dBm/Hz 
776 ~ 794 MHz -111.4 dBm/Hz 
Transmitted 869 ~ 960 MHz -111.1 dBm/Hz 
power (Data [4 579 ~ 4.580 MHz -111.6 dBm/Hz 
rate = 1M, 
Pout =20dBm) |} 1,805 ~ 1,880 MHz -110.4 dBm/Hz 
1,930 ~ 1,990 MHz -110.4 dBm/Hz 
2,110 ~ 2,170MHz -109.7 dBm/Hz 
Harmonic 2nd harmonic -108.7 dBm/Hz 
output power 
(Data rate = 
1M, Pout 3rd harmonic -108.9 dBm/Hz 
=20dBm) 


Bluetooth RF 


(3) The specification value is valid at room temperature (250C). 
(4) Unless otherwise specified, all specifications are measured at the RF antenna port. 
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4.3.11.1 Bluetooth BDR receiver performance 


Table 4-17 Bluetooth BDR receiver performance 


Parameter Description Min. Typ. | Max. | Unit 
Frequency range - MHz 
RX sensitivity BER < 0.1% -90 dBm 
Max. input level BER <0.1% -4 dBm 
C/I co-channel Co-channel selectivity (BER< 5 dB 
0.1%) 
Adjacent channel selectivity l 
C/I 1MHz (BER < 0.1%) 16 dB 
2nd adjacent channel selectivity ` 
C/I 2MHz (BER < 0.1%) 40 dB 
3rd adjacent channel selectivity 
> Z 
C/I = 3MHz (BER < 0.1%) 43 dB 
C/I image channel A channel selectivity (BER < -26 dB 
C/I image 1MHz 1MHz adjacent to image channel -43 dB 


selectivity (BER <0.1%) 


4.3.11.2 Bluetooth BDR transmitter performance 


Table 4-18 Bluetooth BDR transmitter performance 


Parameter Description Min. Typ. | Max. Unit 
Frequency range - MHz 
Output power At max power output 8 dBm 
level 
A flavg 160 kHz 
Modulation characteristic A f2max (for at least 115 kHz 
99% of all A f2max) 
A f2avg/A TI avg 0.92 
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4.3.11.3 Bluetooth EDR Receiver Specifications 


Table 4-19 Bluetooth EDR Receiver Specifications 


Parameter Description Min. Typ. | Max. Unit 
Frequency range - MHz 
l SE 1/4 DQPSK (BER < 0.01%) -90 dBm 

Receiver sensitivity 

8PSK (BER < 0.01%) -84 dBm 

Tid DQPSK (BER < 0.1%) -4 dBm 
Max. input level 

8PSK (BER < 0.1%) -4 dBm 

1/4 DQPSK (BER < 0.1%) 9 dB 
C/I co-channel 

8PSK (BER < 0.1%) 15 dB 

1/4 DQPSK (BER < 0.1%) -14 dB 
C/I 1MHz 

8PSK (BER < 0.1%) -8 dB 

1/4 DQPSK (BER < 0.1%) -42 dB 
C/I 2MHz 

8PSK (BER < 0.1%) -36 dB 

Tid DQPSK (BER < 0.1%) -43 dB 
C/I 2 3MHz 

8PSK (BER < 0.1%) -37 dB 

1/4 DQPSK (BER < 0.1%) -26 dB 
C/I image channel 

8PSK (BER < 0.1%) -22 dB 

Tid DQPSK (BER < 0.1%) -43 dB 
Cl image 1MHz 

8PSK (BER < 0.1%) -35 dB 


4.3.11.4 Bluetooth EDR Transmitter Specifications 


Table 4-20 Bluetooth EDR Transmitter Specifications 


Parameter Description Min. Typ. Max. Unit 
Frequency range - MHz 
7/4 DQPSK 6 dBm 
Output power 
8PSK 6 dBm 
"hd DQPSK(RMS DEVM) 6.5 % 
8PSK(RMS DEVM) 6.5 % 
Modulation accuracy 
7/4 DQPSK(99% DEVM) 8 % 
8PSK(99% DEVM) 8 % 
7/4 DQPSK(Peak DEVM) 13 % 
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8PSK(Peak DEVM) 13 % 
Tid DQPSK(+1MHz -30 dB 
offset) 
8PSK(+1MHz offset) -30 dB 
Tid DQPSK(+2MHz 
In-band spurious offset) -32 dBm 
emission 
8PSK(+2MHz offset) -31 dBm 
Tid DQPSK(+3MHz 
offset) E e? 
8PSK(+3MHz offset) -42 dBm 


4.3.11.5 Bluetooth LE Receiver Specifications 


Table 4-21 Bluetooth LE Receiver Specifications 


Parameter Description Min. Typ. | Max. | Unit 
Frequency range MHz 
Taa sensitivity PER < 30.8% -95 dBm 
Max. input signal PER < 30.8% -4 dBm 
level l 


4.3.11.6 Bluetooth LE Transmitter Specifications 


Table 4-22 Bluetooth LE Transmitter Specifications 


Parameter Description Min. Typ. | Max. Unit 

Frequency range - MHz 
At max. power 

Output power output level 0 dBm 
A flavg 247 kHz 
A f2max (For at 

Modulation characteristic least 99% of all 185 kHz 
A f2max) 
A f2avg/A flavg 0.94 


4.3.12 FMRF 


Typical specifications are for channel 98MHz, default register settings and under recommended operating 
conditions. The min/max specifications are for extreme operating voltage and temperature conditions, 
unless otherwise stated. 
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Table 4-23 FM RF Specifications 


Parameter Description Min. | Typ. | Max. Unit 
Input frequency range MHz 
(S+N)/N = 26dB, 5 dBuVemf 
o. unmatched 
Sensitivity1,3 
(S+N)/N = 26dB, 3 dBuVemi 
matched 
ne A f = 2kHz, BLER < 
RDS sensitivity 5%,unmatched 18 dBuVemf 
Audio mono (S+N)/N1,3,4 60 dB 
Audio stereo (S+N)/N2,3,4 60 dB 
Audio stereo separation4 f = 75kHz 50 dB 
Audio output THD1,4 0.3 Kë 
1 DA f = 22.5kHz, fm = 1kHz, 75 us de-emphasis, mono, L = R 
2 DA f = 22.5kHz, fm = 1kHz, 75 us de-emphasis, stereo 
3 A-weighting, BW = 300HZz to 15kHz 
4 Vin = 60dBuVemf 
4.3.8 GNSS RF 
Table 4-24 GNSS RF Specifications 
Parameter Description Min. | Typ. Max. | Unit 
Frequency range 1575.42 MHz 
Power Levels All SV=- 40 dB* 
sGPS_C/No_Conducted 130dBm Hz 
sGPS_ Acquisition Time out for first fix= S 
Sensitivity cold 300s ace on 
sGPS_Tracking Sensitivity -165 dBm 
sGPS_Simulator_static_c 8 
oid TTFF@-130dBm ave | Number of Test = 30 26 S 
sGPS_Simulator_static_c | ave 8 
old. Accuracy@-130dBm Number of Test = 30 0.8 m 
sGPS_Simulator_static_c | ave 8 
od TTFF@-140dBm Number of Test = 30 31 S 
sGPS_Simulator_static_c | ave 8 
old_Accuracy@-140dBm Number of Test = 30 0.8 m 
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5 AON Subsystem 


5.1 Processor 


ARM Cortex M4 is used in AON sub system. And 65K bytes for instruction and data memory occupy by 
CM4 only . And shared 88K bytes with AP,CP and WCN . The processor has 3 running frequency to be 
selected. Max and default running frequency is 128 MHz. The others two options are 26Mhz, 96Mhz . 
Both 96Mhz and 128 Mhz are divided from TWPLL . And 26M source is from 26 sine to square buffer. 


5.2 ARM memory map 


Module Name Difference SharkL2 E 
Start Address End Address 
0x2000_0000 0x2000_1FFF 
0x2000_2000 0x2000_33FF 
0x2000_3400 0x2000_E3FF 
0x2000_E400 0x2000_EBFF 
0x2000_EC00 0x2000_FFFF 
0x2001_0000 0x2001_OFFF 
0x2001_1000 0x2001_17FF 
0x2001_1800 0x2001_3FFF 
0x2001_4000 0x2001_4FFF 
0x2001_5000 0x2001_5FFF 
0x2001_6000 Ox20FF_FFFF 
0xA400_0000 OxA5FF_FFFF 
LPDDR3 Controller 0xA000_0000 0OxA000_FFFF 
Reserved 0xA001_0000 0xA003_FFFF 
perf trace monitor 0xA004_0000 0xA004_FFFF 
Reserved 0xA005_0000 0xA005_FFFF 
Reserved 0xA006_0000 OxA006_FFFF 
Reserved 0xA007_0000 0xA007_FFFF 
Reserved 0xA008_0000 OxA008_FFFF 
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0xA009_0000 


0xA009_FFFF 


Reserved 


OxA00A_0000 


OxA00A_FFFF 


Reserved 


BUSMON7 is deleted 


0xA00B_0000 


0xA00B_FFFF 


DFI AXI BUSMON 


0xA00C_0000 


OxA00C_FFFF 


Reserved 


0xA00D_0000 


OxA00D_FFFF 


PUB Register 


OxA00E_0000 


OxAO0OE_FFFF 


Reserved 


CA53 TS Reg 
SEC TZPC 
SEC TIMER 
SEC RTC 
SEC WDG 
SEC REG 
secure-GPIO 
SEC-EIC 


Secure peripherials is 


moved here 


0xA200_0000 


0xA200_FFFF 


0xA201_0000 


0xA201_FFFF 


0xA202_0000 


0xA202_FFFF 


0xA203_0000 


0xA203_FFFF 


0xA204_0000 


0xA204_FFFF 


0xA205_0000 


0xA205_FFFF 


0xA206_0000 


0xA206_FFFF 


0xA207_0000 


0xA207_FFFF 


Reserved 


0xA208_0000 


OxA2FF_FFFF 


new move here 


0xA300_0000 


0xA300_FFFF 


0xA301_0000 


OxA3FF_FFFF 


Audio 


0xA100_0000 


0xA100_FFFF 


Reserved 


audio_if is deleted 


0xA101_0000 


0xA101_FFFF 


VBC 


0xA102_0000 


0xA102_FFFF 


Reserved 


0xA103_0000 


0xA103_FFFF 


AON System Timer - 
FRT 


0xA104_0000 


0xA104_FFFF 


AON Timer 


0xA105_0000 


0xA105_FFFF 


Spinlock reg move to 
0x3300_0000 


0xA106_0000 


0xA106_FFFF 


MDAR is deleted, replaced 
by RET) 


0xA107_0000 


0xA107_FFFF 


Reserved 0xA108_0000 0xA109_FFFF 
MBOX 0xA10A_0000 0xA10A_FFFF 
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CP_TMR 0xA10B_0000 0xA10B_FFFF 
CP_SYST 0xA10C_0000 0xA10C_FFFF 
CP_WDG 0xA10D_0000 0xA10D_FFFF 
CPALL_EIC 0xA10E_0000 0OxA10E_FFFF 


Reserved(for def slave) 


default slave is deleted 


0xA10F_0000 


0xA10F_FFFF 


DMA reg 0xA110_0000 0xA110_FFFF 
Reserved 0xA111_0000 0xA11F_FFFF 
AON INTC 0xA120_0000 0xA120_FFFF 
EIC 0xA121_0000 0xA121_FFFF 
AP TimerO 0xA122_ 0000 0xA122_FFFF 
AP System Timer 0xA123_0000 0xA123_FFFF 
Efuse 0xA124_ 0000 0xA124_FFFF 
Keypad 0xA125_0000 0xA125_FFFF 
PMW 0xA126_0000 0xA126_FFFF 


BUS MON TIMER 


0xA127_0000 


0xA127_FFFF 


GPIO 


0xA128_0000 


0xA128_FFFF 


AP WDG 0xA129_0000 0xA129_FFFF 
PIN Reg 0xA12A_0000 0xA12A_FFFF 
PMU 0xA12B_0000 0xA12B_FFFF 
EICH 0xA12C_0000 0xA12C_FFFF 
AON CKG 0xA12D_0000 0xA12D_FFFF 
AON APB Reg 0xA12E_0000 0xA12E_FFFF 
THMO Reg 0xA12F_0000 0xA12F_FFFF 
THM1 Reg 0xA130_0000 0xA130_FFFF 
APCPU WDG 0xA131_0000 0xA131_FFFF 
AP Timer 0xA132_0000 0xA132_FFFF 
AP Timer2 0xA133_0000 0xA133_FFFF 
DJTAG 0xA134_0000 0xA134_FFFF 
Reserved origin anlg test, move to 0xA135_0000 0xA135_FFFF 
EIC1 0xA137_0000 0xA137_FFFF 
ADI Master 0xA138_0000 0xA13B_FFFF 
ANLG_WRAP_G1 0xA13C_0000 0xA13C_FFFF 
ANLG_WRAP_G2 0XA13D_0000 OXA13D_FFFF 
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ANLG_WRAP_TOP 0XA13E_0000 OXA13E_FFFF 
ANLG_WRAP_G4 0XA13F_0000 OXA13F_FFFF 
ANLG_WRAP_G5 0XA140_0000 0OXA140_FFFF 
ANLG_WRAP_G6 0XA141_0000 0XA141_FFFF 
ANLG_WRAP_G7 0XA142_0000 OXA142_7FFF 
CSI_PHY_CFG 0XA142_8000 OXA142_FFFF 
ANLG_WRAP_G8& 0XA143_0000 0XA143_FFFF 


ANLG_WRAP_WCN 


0x4044_0000 


0xA144_FFFF 


org sec io space is move 
to Ox32xx 


0xA145_0000 


0xA146_FFFF 


SERDES_CTRL 0xA147_0000 0xA147_FFFF 
CROSS_TRIGGER 0xA148_0000 0xA148_FFFF 
Reserved sec gpio is moved 0xA149_0000 0xA149_FFFF 
Reserved SERDES_PHY_TESTREG 
0xA14A_0000 OxA14A_FFFF 
is merge in anlg wrap g7 
Reserved SERDES_PHY_APB is 
0xA14B_0000 0xA14B_FFFF 
merge in anlg wrap g7 
PUB_CP_INTC 0xA14C_0000 0xA14C_FFFF 
WTL_CP_INTC 0xA14D_0000 0xA14D_FFFF 
TGDSP_INTC 0xA14E_0000 OxA14E_FFFF 
LDSP_INTC 0xA14F_0000 OxA14F_FFFF 
IHE e added 10 space 0xA150.0000 | 0xA150_FFFF 
Reserved 0xA151_0000 OxA1FF_FFFF 


share ram move to 0x0 


0x0000_0000 


0x0000_7FFF 


0x0000_8000 


0x0000_FFFF 


0x0001_0000 


0x0001_03FF 


0x4402_0000 


0x4402_FFFF 


0x4403_0000 


0x4407_FFFF 


0x4408_0000 


0x4408_FFFF 


0x4409_0000 


0x4409_FFFF 
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0x440A_0000 


0x440A_FFFF 


0x440B_0000 


0x440B_FFFF 


0x440C_0000 


0x440C_FFFF 


0x440D_0000 


0x440D_FFFF 


0x440E_0000 


0x440E_FFFF 


CM4 INTC1 delete 


0x440F_0000 


0x440F_FFFF 


0x4410_0000 


Ox44FF_FFFF 


AON CM4 Access DDR 


0x6000_0000 


Ox9FFF_FFFF 
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5.3 Internal memory controller 


5.3.1 Internal RAM controller 


WTL DSP WCN CM4 AON CM4 
CA53 view CR5 view : view view view 


x0000_0000 0x2000_0000 


8KB| AP On-Chip 
RAM 


(0x0000_1FFF 
0x0000_2000 


0x2000_1FFF 
0x2000_2000 


DDR Retention 


ane RAM 
* (0x0000_33FF 0x2000_33FF 
0x0000_3400 0x2000_3400 
44KB , 
LP Audio 
RAM 
A l0x0000_E3FF 0x2000_E3FF 


0x2000_E400 


2KB SBUF RAM ` noo Esco 


bx0000_EC00 


0x2000_EBFF 
0x2000_EC00 


5KB SML RAM 


A (0x0000_FFFF 
R5 Boot 0x0001_0000 0x0000_0000 | 0x2001_0000 
4KB RAM LS Cl 
* \0x0001_OFFF l0x0000_OFFF — 0x2001_0FFF 
0x0001_1000 0x0000_1000 0x3000_0000 0x8000_0000 0x2001_1000 
2KB DSP Boot RAM 
+ (0x0001_17FF l0x0000_17FF 0x3000_07FF 0x8000_07FF 0x2001_17FF | 
(0x0001_1800 lox0000_1800 0x3000_0800 0x8000_0800 0x2001_1800 
10KB LDSP Share 
RAM 
% 0x0001_3FFF 00_3FFE 0x3000_2FFF 0x8000_2FFF 0x2001_3FFF | 
TGDSP Share 0x0001_4000 lox0000_4000 0x3000_3000 0x8000_3000 0x2001_4000 
4KB RAM 
A 0x0001_4FFF x0000_4FFF 0x3000_3FFF 0x8000_3FFF 0x2001_4FFF 
i 0x0001_5000 0x0000_5000 0x3000_4000 0x8000_4000 0x2001_5000 
4KB Multi Mode Share 
RAM 0x0001_5FFF x0000_5FFF 0x3000_4FFF 0x8000_4FFF 0x2001_5FFF 
0x5080_0000 | S 0x0000_0000 
} 
| 
} 
65KB CM4 Internal | 
RAM 
v 05081 03FF 0x0001_03FF] 


As the above picture shows, SL8541E aom Ram has 65+88 Kbyte memory; the Aon CM4/AP/CA53 can 
access the whole memory and other core cann’t access the whole memory as the picture shows 


5.3.2 Internal ROM controller 
N.A. 
5.4 External memory controller 


N.A. 
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5.5 DMA controller 


5.5.1 Overview 


AON has one AXI interface DMA which is used to access DDR memory for audio application. 


Dma_req[63:0] 
— p 


Dma_ack[63:0] 
e 


AHB Slave 


[= 


RAM IF | 


DMA_CFG 
AXI 
Master 
DMA_ARB DMA_AXI D 
Req 
CHN_REQ0-31 


Ctrl, 


One chn req atus 


a 


Cfg_info 


CFG INFO SS DMA CTRL 


5.5.2 Features 


AMBAS3.0 AXI Specification. 

Two 64-bit AXI masters for read and write operation. 

One AHB 32-bit slave for configuration only supports word access to AHB slave port. 
Support Byte/Half-word/word transfer on AXI Read/Write Master. 

Not support AMBA EXOKAY/SLVERR/DECERR response. 

Support AMBA INCR transaction,burst length is calculated by transaction byte length. 
Support max outstanding number is 16. 

Support 64GB address space. 

AXI Master Big-endian or Little-endian. 

Support 32 channels assigned to hardware request by Channel ID; 

One physical channel shared by 32 Logic channels. 


4-level configurable priority. 3 has the highest and 0 have the lowest priority. For the 
channels with the same priority, robin-round would be preferred. 


A-synchronized/Synchronized hand-shake request & acknowledge. 
Accept request from both hardware and software. 

Un-aligned word accesses, for both read and write operation. 
Byte/Half-word switch scheme. 

Support link list for scatter and gather transfer. 

Support one channel to start the other channel. 

Configurable fragment wait time between two successive fragments. 
One request for fragment/block/transaction/link-list. 

Automatically disable channel after requests done. 

Support 128K-1 byte fragment length. 


Support 128K-1 byte block length (Block length may be less than fragment length in 
Standard Channel, while forbidden in Full channel). 


Support 256M-1 byte transaction length. 
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@ Support transfer step, ranged from — (32K-1) bytes to (32K-1) bytes, only for full DMA 
channel. 


@ Support fragment step, ranged from — (82K-1) bytes to (82K-1) bytes, only for full DMA 
channel. 


@ Support block step, ranged from — (128M-1) bytes to (128M-1) bytes, only for full 
DMA channel. 


Address-fix transfer for either Source side or destination side. 

Address-wrap transfer for either Source side or destination side. 

Pause DMA or pause logical channel. 

Interrupt of fragment, block, transaction and link list, with raw and masked status. 
Interrupt of Error configuration, and support errors status. 

Support hardware request to be re-allocated by Channel ID. 


Support automatically sleep when all requests served, and wakeup when hardware 
request active; 


Support software retention if power domain of DMA shut down; 


5.5.3 Function descriptions 
5.5.3.1 General Description 


DMA Controller support fast data transfers to off-load the processor. With DMA, specific devices on AXI 
and APB can complete quick data movement from/to memories, internal RAM or External SRAM. DMA 
Controller can also be used to connect any two devices other than memories, as long as they can be 
addressed in memory space. 


5.5.4 Control registers 

5.5.4.1 Memory map 

DMA Reg 0xA110_0000 0xA110_FFFF 
5.5.4.2 Register descriptions 


http://shsvn03.sprd.com/svn/chip/DigitallP/dma_amst/r5p0/AXI DMA Design Specification R5P0.doc 


5.5.5 Application notes 


AON DMA Req 
63~8 unused 
Hardware 
Channel 
Request cm4_dma_req_vbc_da3 AON VBC Full 7 
cm4_dma_req_vbc_da2 AON VBC Full 6 
cm4_dma_req_vbc_dal AON VBC Full 5 
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cm4_dma_req_vbc_da0O AON VBC Full 4 
cm4_dma_req_vbc_ad1 AON VBC Full 3 
cm4_dma_req_vbc_adO AON VBC Full 2 
dma_req_uart_rx CM4 UART Full 1 
dma_req_uart_tx CM4 UART Full A 


5.6 MCU interrupt controller 


5.6.1 Overview 


MCU interrupt controller is included in Cm4 named NVIC. The interrupts can be directly send to 


the CM4 NVIC and processed. 
5.6.2 Features 
5.6.3 Function descriptions 
5.6.4 Interrupt channel assignment 
5.6.5 Control register 


5.6.6 Application notes 


. Interru Interru 
interrupts Interrupt source 

pt type pt num 
int_req_sec_eic High Level | u_top_aon.int_req_sec_eic 46 
int_req_dispc High Level | u_sys_ap.u_ap_top.u_disp_wrap 45 
int_req_gsp High Level | u_sys_ap.u_ap_top.int_req_gsp 44 
int_req_pub_hard , i 
ware dis exi High Level | u_sys_pub.u_dmc_wrap.u_pub_int_gen 43 
e High Level | u_sys_pub.u_dmc_wrap.u_pub_int_gen 42 
omplete B THU, HI WT HURT. P 
Int reg pubh die e . e 
ze High Level | u_sys_pub.u_dmc_wrap.u_pub_int_gen 41 
int_req_slv_fw ap | High Level | u_sys_ap.u_ap_top.u_tzpc_slv_fw_ap.u_slv_fw_ap ctrl 40 
dee d Se High Level | u_sys_pub.u_dmc_wrap.u_pub_int_gen 39 
int_req_slv_fw_ao High tevel u_top_aon.u_nic400_aon_main_mtx_wrap.u_slv_fw_ao 38 
n n 
EE High Level | u top a0onu mem bw aonu mem bw aon Int 37 
EE High Level | u_sys_pub.u_dmc_wrap 36 
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int_req_busmon_a High Level u_aon_busmon.u_m0_ap_axi_busmon_debug_top.u_ax 35 
p i_busmon_ctrl 
int_req_busmon_w High Level u_aon_busmon.u_m1_wtlep_axi_busmon_debug_top.u 34 
tlcp _axi_busmon_ctrl 
int_req_busmon_p High Level u_aon_busmon.u_m2_pubcp_axi_busmon_debug_top.u 33 
ubcp _axi_busmon_ctrl 
int_req_busmon_w ish Level u_aon_busmon.u_m3_wen_axi_busmon_debug_top.u_ 32 
cn axi_busmon_ctrl 
int_req_wtlcp_lte_ High Level u_sys_cp_wtl.u_wtl_cp_top_wrap.u_wtl_aon.u_wtl_aon 31 
wdg rst _apb_slv.u_wdg16_ top e 
int_req_wtlcp_tg_ High Level u_sys_cp_wtl.u_wtl_cp_top_wrap.u_wtl_aon.u_wtl_aon 30 
wdg rst _apb_slv.u_wdg16_top_tg.wdg_rst_extd 
int_req_pcp_wdg High Level | u_top_aon.u_aon_peri_pcp_wdg 29 
int_req_wcn_btwf_ High Level u_sys_cp_wen.u_digital_top_wcn_@U854TE-& digital” cor 28 
wdg e_wcn.u_btwf_top.u_btwf_peri.u_peri_core_btwf 
int_req_wcn_gnss_ High tevel u_sys_cp_wen.u_digital_top@vcq en, e 42 
wdg e_wcn.u_gnss_top.u_gnss_peri_core.int_req_wdg 
int d 
Coe High Level | u_top_aon.int_req_pwr_down_all 26 
int_req_pwr_up_all | High Level | u_top_aon.int_req_pwr_up_all 25 
int_req_ap_wdg High Level | u_top_aon.u_wdg_top_ap 24 
int_req_ca7_wdg High Level | u_top_aon.u_wdg_top_ca7 23 
int_req_sec_tmr High Level | u_top_aon.u_sys_aon_sp 22 
int_req_sec_wdg High Level | u_top_aon.u_sec_wdg 21 
int_req_sec_rtc| 
int_req_pwr_up_a | High Level | u_top_aon.u_sec_cnt_top.u_sec_rf 20 
p 
int_req_sec_dma High Level | u_top_aon.u_aon_dma.u_dma_64b_cfg 19 
a High Level | u_top_aon.u_aon_dma.u_dma_64b_cfg 18 
int_req_chn_start_ s 
Be High Level | u_top_aon.u_aon_dma.u_dma_64b_cfg 17 
int_req_chn_start_ . 
chn 1 High Level | u_top_aon.u_aon_dma.u_dma_64b_cfg 16 
Int reg chn start . 
hno High Level | u_top_aon.u_aon_dma.u_dma_64b_cfg 15 
High Level | u_top_aon.u_sys_aon_sp.pd_pub_sys_cgm_en 
Int reg ele non ja High Level | u_top_aon.u_sys_aon_sp.sys_light_sleep mux m 
t High Level | u_top_aon.u_sys_aon_sp.all_light_sleep_mux 
High Level | u_top_aon.u_sys_aon_sp.all_deep_sleep_mux 
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High Level | u_top_aon.u_sys_aon_sp.wtlcp_deep sleep mux 


High Level | u_top_aon.u_sys_aon_sp.pubcp deep sleep mux 


High Level | u_top_aon.u_sys_aon_sp.wcn_sys deep sleep mux 


High Level | u_top_aon.u_sys_aon_sp.ap deep sleep mux 


int_req_sec_gpio High Level | u_top_aon.u_aon_sec_gpio_top 13 
int_req_adi High Level | u_top_aon.u_aon_adi_mst 12 
int_req_ana High Level | u_top_glue_logic 11 
int_req_dfi_bus_m Hien Level u_sys_pub.u_dmc_wrap.dfi_bus_monitor.dfi_bus_monit 10 
onitor or_regctrl 
Deen lege igh teval u_top_aon.u_sys_aon_sp.u_gpio_unit_cm4.u.gpio.rf-gp 9 
io_intr 
int d 
ey a ma_ High Level | u_top_aon.int_req_aon_dma_cm4 8 
EES? High Level | u_top_aon.int_req_mbox_src_cm4 7 
c_cm4 
int_req_mailbox_ta f E 
High Level | u_top_aon.int_req_mbox_tar_cm4 6 
r_cm4 
ke Ae High Level Se E EE 5 
int reg uari end ish Level u_top_aon.u_sys_aon_sp.u_cm4_uart_top.u_uart_core. 4 
u_uart_rf 
int_req_syst_cm4 High Level | u_top_aon.u_sys_aon_sp.u_cm4_syst_top.u_syst_rf 3 
High Level | u_top_aon.u_sys_aon_sp 
int_req_tmr_cm4 High Level | u_top_aon.u_sys_aon_sp 2 
High Level | u_top_aon.u_sys_aon_sp 
int 
int_req_pwr_up_p High Level | u_top_aon 1 
ub 
int_req_eic_lat High Level | Sources are same as int_req_eic_non_lat 0 
ca53_wdg_rst_flag | High Level | u_top_aon.ca53_wdg rst_flag INTNMI 


5.7 AXI bus monitor 


5.7.1 Overview 


Axi_busmon_debug_top module could monitor the bus access on the AXI interface and 
provide the interrupts when a target reading from or writing to a target address/data. 
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5.7.2 Features 


Axi_busmon_debug_top supports the following features: 


@ Support register configuration by JTAG interface or APB interface. (define specified). 
MMR configured JTAG interface: 
> Total 58 JTAG chains, one configure register is a JTAG chain; 
> JTAG instruction 8’h08 ~ 8’h41 corresponding to the configure register addressed 
0x0000 ~ Ox00E4. For example, instruction 8’h08 is the configure register 
CHN_INT(address 0x0000). 
Support command/data/response channel mismatch status; 
Support each channel valid/ready mismatch status and bus_busy status (set parameter 
BUS STATUS DET EN = 1 to enable this function, parameter default: 1); 
Support AMBA AXI bus Read and Write monitoring 
Support AXI byte/half-word/word access monitoring; 
Support AXI ID monitoring;( add an id_match mode for just match bits in low) 
Support AXI USER monitoring; 
Support AXI burst type monitoring; 
Support AXI burst length monitoring; 
Support AXI WSTRB monitoring 
Support AXI 32/64/128-bit data bus monitoring, by 32/64/1 28-bit data mask, for any data 
between minimal and maximum setting. (set parameter DATA_COMPARE_EN = 1 to 
enable this function, parameter default: 0) 

@ Support AXI 32-64bit address space monitoring, for any address between minimal and 
maximum setting; (set parameter ADDR_EXC.EN = 1 to enable address match exclude 
[min:max] function, parameter default: 0) 

6 Support interrupt raw/mask status and interrupt enable; 

@ Support triggered ADDR/DATA/SIZE/BURST/LEN/ID/WSTRB/USER status; 

@ Support match command counter up to 8 groups, use parameter BW_CNT_NUM to 
choose how many groups of counter to used.(parameter default 0) 

@ Support clock gating, control by CHN_INT. CHN MATCH EN and 
OUTSTANDING_CFG.OUTSTANDING_EN. 

@ Support function of bus hang detect. If set parameter OUTSTANDING EN DEFAULT to 
1,bus monitor will detect bus hang as power on. 


5.7.3 Signal descriptions 


There are two main interfaces in the design. One is the JTAG interface to set the configure register 
values, the other is the monitored AXI interface. There is only one reset input signal, which is JTAG reset 
input signal “trstl”. It is asynchronous low active reset. The AXI interface domain reset signal is 


synchronized from JTAG reset. 
EE 


AXI Interface for ACLK Input Global clock signal. All 

monitored signals are sampled on 
the rising edge of the 
global clock. 


AWID Input Write address ID. The 
signal is the identification 
tag for the write address 
group of signals. 

AWADDR Input Write address. The write 
address bus gives the 
address of the first 
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transfer in a write burst 
transaction. The 
associated control 
signals are used to 
determine the address of 
the remaining transfers in 
the burst. 

AWLEN Input Burst length. The burst 
length gives the exact 
number of transfers in a 
burst. This information 
determines the number of 
data transfers associated 
with the address. 

AWBURST | Input Burst type. The burst 
type, coupled with the 
size information, details 
how the address for each 
transfer within the burst is 
calculated. 


AWVALID Input Write address valid. This 
signal indicates that valid 
write address and control 
information are available: 
1 = address and control 
information available 
0 = address and control 
information not available. 
The address and control 
information remain stable 
until the address 
acknowledge signal, 
AWREADY, goes HIGH. 


AWREADY | Input Write address ready. This 
signal indicates that the 
slave is ready to accept 
an address and 
associated control 
signals: 

1 = slave ready 
0 = slave not ready. 

AWUSER ` Input User signal. Optional 
User-defined signal in the 
write address channel. 
Supported only in AXI4. 

Input Write ID tag. This signal 
is the ID tag of the write 
data transfer. The WID 
value must match the 
AWID value of the write 
transaction. 
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32, 64, 128 wide. 


WSTRB Input Write strobes. This signal 
indicates which byte 
lanes to update in 
memory. There is one 
write strobe for each 
eight bits of the write data 
bus. Therefore, 
WSTRBJn] corresponds 
to WDATA[(8*n) + 
7:(8*n)]. 


WVALID Input Write valid. This signal 
indicates that valid write 
data and strobes are 
available: 

1 = write data and 
strobes available 

0 = write data and 
strobes not available. 

WREADY Input Write ready. This signal 
indicates that the slave 
can accept the write data: 
1 = slave ready 
0 = slave not ready. 

WUSER Input User signal. Optional 
User-defined signal in the 
write data channel. 
Supported only in AXI4. 


BVALID Input Write response valid. 
This signal indicates that 
a valid write response is 
available: 

1 = write response 
available 

0 = write response not 
available. 

BREADY Input Response ready. This 
signal indicates that the 
master can accept the 
response information. 

1 = master ready 
0 = master not ready. 


ARID Input Read address ID. This 
signal is the identification 
tag for the read address 
group of signals. 

ARADDR Input Read address. The read 
address bus gives the 
initial address of a read 
burst transaction. Only 
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the start address of the 
burst is provided and the 
control signals that are 
issued alongside the 
address detail how the 
address is calculated for 
the remaining transfers in 
the burst. 

Burst length. The burst 
length gives the exact 
number of transfers in a 
burst. This information 
determines the number of 
data transfers associated 
with the address. 

Burst size. This signal 
indicates the size of each 
transfer in the burst. 
Burst type. The burst 
type, coupled with the 
size information, details 
how the address for each 
transfer within the burst is 
calculated. 

Read address valid. This 
signal indicates, when 
HIGH, that the read 
address and control 
information is valid and 
will remain stable until 
the address acknowledge 
signal, ARREADY, is 
high. 

1 = address and control 
information valid 

0 = address and control 
information not valid. 
User signal. Optional 
User-defined signal in the 
read address channel. 
Supported only in AXI4. 
Read address ready. 
This signal indicates that 
the slave is ready to 
accept an address and 
associated control 
signals: 

1 = slave ready 

0 = slave not ready. 


Read ID tag. This signal 
is the ID tag of the read 
data group of signals. 
The RID value is 
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JTAG Interface 

(if not define 
AX|_DEBUG_BUSMON 
_CFGR_APB_BUS) 


RDATA 


RLAST 


RVALID 
RREADY 
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generated by the slave 
and must match the 
ARID value of the read 
transaction to which it is 
responding. 


Read data. The read data 
bus can be 8, 16, 32, 64, 
128 bits wide. 


Read last. This signal 
indicates the last transfer 
in a read burst. 


Read valid. This signal 
indicates that the 
required read data is 
available and the read 


transfer can complete: 
1 =read data available 


0 = read data not 
available. 


Read ready. This signal 
indicates that the master 
can accept the read data 
and response 


information: 
1= master ready 
0 = master not ready. 


Synchronizes the internal 
state machine 
operations. (for tdi) 


Synchronizes the internal 
state machine 
operations. (for tdo) 


Represents the data 
shifted into the device's 
test or programming 
logic. It is sampled at the 
rising edge of TCK when 
the internal state 
machine is in the correct 
state. 


Sampled at the rising 
edge of TCK to 
determine the next state. 


When available, can 
reset the TAP controller's 
state machine. 
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Represents the data 
shifted out of the device's 
test or programming logic 
and is valid on the falling 
edge of TCK when the 
internal state machine is 
in the correct state. 


Clock_gating (icg_gate) 
bypass signal 


ptest_scan_mode DFT test mode signals 


time_pulse_in 


“ 
We 


5.7.4 Funtion description 


int_req_busmon ` bus_busy 


trstl / 
PRESETn 


Busmon_djta 
g_cfgr 
or 
Busmon_apb 
_cfgr 


AXI Bus Debug Monitor 
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input signal for 

bus hang detect, itis a 
very low clock(1ms or 
more slowly).if you don’t 
need the function of bus 
hang detect, 
time_pulse_in can be tied 
0. 


This signal indicates that 
there is a interrupt from 
the monitor module. 


This signal indicates that 
the monitored AXI bus is 
busy or not in a set time. 
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AXI bus debug monitor has three modules: rst_sync, busmon_djtag_cfgr and axi_busmon_ctrl. 


@ Rst_sync: there is only one reset input signal, which is JTAG reset input signal “trstl” 
or APB reset input signal “PRESETn’”. It is asynchronous low active reset. The AXI 
interface domain reset signal is synchronized from JTAG or APB reset. 


@ Busmon_djtag_cfgr: used as registers which are used to configure, detailed in 
DJTAG Spec. 


Busmon_apb_cfgr: used as registers which are used to configure, detailed in APB 
protocol. 


@ Axi_busmon_ctrl: there are four sub-functions as the following table. 


d 

to 4 A 
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a B is 8} a 
3 5 FAE 2 
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Capture Block Mismatch 


Detect Block 
Read match Command- 


Write/read match 


channel Counter 


Bus Hang mismatch Bus Busy Block 


Detect (8 groups of 
Write match Block the 


command- 
Data match Ready/valid match 
mismatch 
Cmd match counter) 


Detect Block 


Table 5-1 AXl-busmon_ctrl Function Description 


[Fonction Jess 


Capture Mode Capture When the monitored AXI address or data matched to the set 
Block value of configure register, and the interrupt is enabled, the 
interrupt signal (int_req_busmon) will assert. Then you can 
read the configure register 0x0058 ~ 0x0074 to get the 
information about the matched transfer. 


Bus hang detect Mode | Bus hang | Two mode for bus hang detect: 
detect 
Block Mode0: 


OUTSTANDING_MODE(0x00e4,OUTSTANDING_cFG) = 
0.When bus_hang keep high in set 

cycles(0x00e4, OUTSTANDING_CFG)which base on 
time_pule_in,and the bus_hang_interrupt is enabled,the 
interrupt signal(int_req_busmon)will assert. 


Mode": 
OUTSTANDING_MODE(0x00e4,OUTSTANDING_cFG) = 
1.When outsanding_zero keep high(which present both 
outstanding_rd and outstanding_wr are zero)in set 
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cycles(0x00e4, OUTSTANDING_CFG)which base on 
time_pulse_in,and the bus_hang_interrupt is enabled,the 
interrupt signal(int_req_busmon)will assert. 


Command Counter Command- | When CNT_CMD_CFGx.CNT_EN_CFGx is set to 1’b1 for 

Mode (Parameter match corresponding COUNTx and CHN_INT.CNT_MATCH_EN is 

BW_CNT_NUM to Counter set to 1’b1. The command match pattern is set in 

enable this function) Block CNT_ID_CFGx and CNT_CMD_CFQx for each group. There 
are 8 group counters, and all the 8 groups are controlled 
separately.( Use parameter BW_CNT_NUM to choose how 
many groups counter go work) 


Bus Busy Detect Bus Busy | There have two mode for bus busy. detect: 

(Parameter Detect 

BUS_STATUS_DET_EN | Block Mode: 

to enable this function) BUS_BUSY_MODE(0x00e4,OUTSTANDING_CFG)=0.When 
there is no transaction in the set cycles (0x0054, 


MON TRANS LEN), and the BUS BUSY DET EN 
(CHN_INT, bit[1]) is set to 1, the output signal bus_busy will 
be low to indicate the bus is idle in the setting length, else it 
will be high. 


Mode?" 
BUS_BUSY_MODE(0x00e4,OUTSTANDING_CFG)=1.When 
outstanding. zero keep high(which present both 
outstanding_rd and outstanding_wr are zero)in the set 
cycles(0c0054,MON_TRANS_LEN),and the 

BUS BUSY_DET_EN(CHN_INT,bit[1])is set to 1,the output 
signal bus_busy will be low to indicate the bus is idle in the 
setting length, else it will be high. 


Channel Mismatch Mismatch | If the bus transaction is hanged, you can read the 


Detect (Parameter Detect configuration register BUS_STATUS (0x0078) to get more 
BUS STATUS DET EN Block information to debug. 


to enable this function) 


5.7.5 Control registers 


5.7.5.1 Memory Map 


APB JTAG 
Instr Instr | Register Name Register Description 


0x0000 | 8h08 | CHN_INT Channel interrupt configure. 


0x0004 | 8h09 | CHN CEG AXI feature configure 


AXI ID monitoring, please refer to AXI spec 
for the meaning of ID. 
*hOA | ID_CF 
PROVOS. ad PEEPS This register is used when CHN_CFG.ID_EN 
is set. 
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APB JTAG 
Instr Instr | Register Name Register Description 
Num Num 


0x000C | 8’hOB | ADDR_MIN Minimum address low 32-bit for monitoring. 


ADDR_MIN_H32 
0x0010 | 8’hOC | (Reserved for 32 bit AXI Minimum address high 32-bit for monitoring. 
address bus) 


0x0014 | 8hOD | ADDR_MAX Maximum address low 32-bit for monitoring. 


ADDR_MAX_H32 
0x0018 | 8’hOE | (Reserved for 32 bit AXI Maximum address high 32-bit for monitoring. 
address bus) 


0x001C | 8hOF | ADDR_MASK Address low 32-bit mask for monitoring. 


ADDR_MASK_H32 
0x0020 | 8'h10 | (Reserved for 32 bit AXI Address high 32-bit mask for monitoring. 
address bus) 


0x0024 | 8h11 | DATA _MIN_L32 Minimum data for monitoring, [31:0] 


DATA_MIN_H32 

0x0028 | 8h12 (Reserved for 32 bit AXI Minimum data for monitoring, [63:32] 
data bus) 
DATA_MIN_EXT_L32 

0x002C | 8'h13 | (Reserved for 32 or 64 bit | Minimum data for monitoring, [95:64] 
AXI data bus) 
DATA_MIN_EXT_H82 

0x0030 | 8'h14 | (Reserved for 32 or 64 bit | Minimum data for monitoring, [127:96] 
AXI data bus) 


0x0034 | 8h15 | DATA_MAX_L82 Maximum data for monitoring, [31:0] 


DATA_MAX_H32 

0x0038 | 8’h16 | (Reserved for 32 bit AXI Maximum data for monitoring, [63:32] 
data bus) 
DATA_MAX_EXT_L32 

Ox003C | 8’h17 | (Reserved for 32 or 64 bit | Maximum data for monitoring, [95:64] 
AXI data bus) 
DATA_MAX_EXT_H32 

0x0040 | 8'h18 | (Reserved for 32 or 64 bit | Maximum data for monitoring, [127:96] 
AXI data bus) 


0x0044 | 8h19 | DATA_MASK_L32 Data mask for monitoring, [31:0] 


DATA_MASK_H32 

0x0048 | 8’h1A | (Reserved for 32 bit AXI Data mask for monitoring, [63:32] 
data bus) 

0x004C | 8h1B | DATA MASK EXT L32 Data mask for monitoring, [95:64] 
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APB JTAG 
Instr Instr | Register Name Register Description 
(Reserved for 32 or 64 bit 
AXI data bus) 
DATA_MASK_EXT_H32 
Ox0050 | 8’h1C | (Reserved for 32- or 64 Data mask for monitoring, [127:96] 
bit AXI data bus) 
The count length to monitor the bus 
0x0054 | 8h1D | MON TRANS LEN transaction. If no transaction in the counted 
cycle, the bus busy signal will de-assert. 
0x0058 | 8h1E | MATCH_ID Matched ID when triggered interrupt 


0x005C | 8'h1F | MATCH ADDR Matched address low 32-bit which triggered 
interrupt. 
MATCH_ADDR_H32 x f l ; 
0x0060 | 8'h20 | (Reserved for 32 bit AXI Bale NW daill aian 
address bus) 


0x0064 | 8h21 "MATCH CMD Matched command which triggered interrupt. 
0x0068 | 8h22 | MATCH_DATA_L32 Matched data which triggered interrupt, [31:0] 


MATCH_DATA_H32 Matched data which triggered interrupt 
0x006C | 8’h23 (Reserved for 32 bit AXI [63:32] l 

data bus) 

MATCE DON ND Tp Matched data which triggered interrupt 
0x0070 | 8'h24 | (Reserved for 32 or 64 bit [95:64] l 

AXI data bus) 


AAA A EXT 92 Matched data which triggered interrupt 
0x0074 | 8'h25 | (Reserved for 32 or 64 bit | 1457-96) SG ER 
AXI data bus) 
; AXI bus status, VALID/READY signals of all 
0x0078 Shep: BUS_STATUS 5 AXI channels, and mismatch. 


AXI USER bit monitoring; please refer to AXI 
spec for the meaning of USER. 
, This register is used when 
Red 8h27 | USER_CFG USER_CFG.USER_EN is set. 
This only valid for command 
ARUSER/AWUSER match. 
Matched USER when triggered interrupts. 
, Matched USER is valid for 
DOO: TONAH EEN ARUSER/AWUSER/WUSER,, there is no 
RUSER and BUSER. 


0x0084 | 8'h29 | CNT_ID_CFGO Count the command ID configure for group 0 
0x0088 | 8’h2A | CNT_CMD_CFGO Count command, such as AXLEN, AXSIZE, 
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APB JTAG 
Instr Instr | Register Name Register Description 
Num Num 


I Ier? 
0x008C | 8’h2B | CNT_ID_CFG1 Count the command ID configure for group 1 


i Count command, such as AXLEN, AXSIZE, 
0x0090 | 8'h2C | CNT_CMD_CFG1 configure for group 1 


0x0094 | 8h2D | CNT_ID_CFG2 Count the command ID configure for group 2 


s Count command, such as AXLEN, AXSIZE, 
0x0098 | 8’h2E | CNT_CMD_CFG2 configure for group 2 


Ox009C | 8h2F | CNT_ID_CFG3 Count the command ID configure for group 3 


0x00A0 | 8'h30 | CNT_CMD_CFG3 Count command, such as AXLEN, AXSIZE, 
configure for group 3 


Ox00A4 | 8h31 | CNT_ID_CFG4 Count the command ID configure for group 4 


oxo0As | 8'h32 | CNT_CMD_CFG4 Count command, such as AXLEN, AXSIZE, 
configure for group 4 


OxO0AC | 8’h33 | CNT_ID_CFG5 Count the command ID configure for group 5 


0x00B0 | 8'h34 | CNT_CMD_CFG5 Count command, such as AXLEN, AXSIZE, 
configure for group 5 


0x00B4 | 8'h35 | CNT_ID_CFG6 Count the command ID configure for group 6 


0x00B8 | 8'h36 | CNT_CMD_CFG6 Count command, such as AXLEN, AXSIZE, 
configure for group 6 


0x00BC | 8h37 | CNT_ID_CFG7 Count the command ID configure for group 7 


0x00C0 | 8'h38 | CNT_CMD_CFG7 Count command, such as AXLEN, AXSIZE, 
configure for group 7 

0x00C4 | 8’h39 | COUNTO The command counter for group0 
0x00C8 | 8’h3A | COUNT1 The command counter for group 
Ox00CC | 8’h38B | COUNT2 The command counter for group2 
0x00D0 | 8h38C | COUNTS The command counter for group3 
0x00D4 | 8h38D | COUNT4 The command counter for group4 
0x00D8 | 8’h3E | COUNTS5 The command counter for group5 
0x00DC | 8'h3F | COUNT6 The command counter for group6 
OxO0EO | 8'h40 | COUNT7 The command counter for group7 
0x00E4 | 8h41 | OUTSTANDING_CFG Control and configuration of outstanding. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 446 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GPR SPREADTRUM ) SL8541E Device Specification 


5.7.5.2 Register description 
http://shsvn03/svn/CHIP/DigitallP/busmon/r5p5/AX|_Bus Debug Monitor Design Specification r 
5p5.docx 


5.7.6 Application notes 


AON axi bus monitor used to monitor AP, WTLCP,PUBCP,WCN access AON matrix behavior . It is 
accessed by JTAG interface. 


AON_TOP 


Normal mode ,SW can access AXI bus monitor through path © or path 2 . Path © is JTAG interface from 
SOC dap And path 2 is AON internal SW programmable JTAG interface. Detail info is listed in this 
specification. 

http://shsvn03.sprd.com/svn/CHIP/ASIC/SL8541 E/ASIC/Architecture/SL8541E_JTAG.vsd 


5.8 General Purpose Timer 


5.8.1 Overview 


7 TIMERs we used in AON power domain and they are used for AON,PCP,AP,CM4 and 
SECURITY respectively. 


5.8.2 Features 


e  64-bit/32-bit decreasing counter 

e Support one-time mode and period mode 

e ` Support configurable counting value 

e Can be used as wakeup source during deep sleep 

e Support single read : no need to double read when reading counter value 
e Support multiple load : no need to check busy bit before load tmr 


e Support read counter value immediately after loading tmr: once tmr is loaded, the 
counter value is updated immediately 


5.8.3 Signal description 
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5.8.4 Function description 


tmrfull_top provides three general-purpose timers. Timer 0/1/2’s frequency is independent; generally it 
is 32.768KHz RTC clock, or other clock such as 26MHz. The frequency determines its precision, if it’s 
32.768KHz, the precision is 30.5us. If is 26MHz, the precision is 38.461ns. These three timers can be 
controlled independently. 


5.8.4.1 The 64 bit timer configuration method 


In 64 bit mode, the load value process and read value process has to be divided by 2 steps. 
During the load value process, there are 2 ways to load data into the timer. 


Firstly, if the timer is running, once the LOAD_HI or LOAD_LO has been updated, the newly value will 
be sent to the timer as soon as possible. And also because the timer is running, so the value will only 
been updated by the HI or LO, the other part will still be the running one. And attention please, loading 
value when the timer is running can only be used in the loading idle state which means no other value is 
being loaded at the same time. For 32 bit mode , the load method will also be changed to match the 
behavior in 64 bit mode. 

Secondly, when the timer is stop, the software can casually change the LOAD_HI or LOAD_LO. Once 
the software make the timer running again, the {HI,LO} will be sent to the timer and the timer will 
decrease from {HI,LO}. Also during the timer is stop, if the software doesn’t update the LOAD_HI or 
LOAD_LO. The timer will still decrease from the old {HI,LO} which was written long before. 


5.8.4.2 Each asynchronous Timers 


Each timer has a 64-bit or 32-bit decreasing counter. This kind of timer provides two operating modes: 
one-time mode and period mode. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. When counter 
gets to 0, an interrupt is issued. This interrupt is hold until software clears it by writing corresponding clear 
bit. The counter also stays at 0 until software load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. When counter gets 
to 0, an interrupt is issued. Then counter goes back to setting value again, and continues to decrease 
from setting value. The interrupt will hold until software clears it by writing corresponding clear bit. 


If trigging clock is RTC clock, these timers can be used to wake up system during deep sleep. 
5.8.5 Architecture 


5.8.5.1 Overall architecture 


Figure 5-1 shows the top architecture. This design consists of three timers, their RTC clock is 
independent. These three timers use a common PCLK clock, but their counting module works in different 
clock domain, CLK icù. CLK_rtc1 and CLK_rtc2. The interrupt output signals are independent, but the 
data output is selected by their PELx signal. common signals represent PWDATA, PENABLE, PWRITE, 
etc. 
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Presetn PRDATAO 
PADDR[6:5 


{32{PSELO} 
CLK_rtcO 


rtc_rstnO int_reqO 


common signals 


PRDATA1 
PADDR[6:5 PRDATA 


{32{PSEL1} 


int_req1 


PRDATA2 
PADDR[6:5 


{32{PSEL2} 


CLK_rtc2 
rtc_rstn2 int_req2 


common signals 


load_fifo_ctrl shdw_fifo_ctrl 


load_fifo l shdw_fifo 
counting 
Id Value 


read value cnt_value shdw_value 


Figure 5-2 timer architecture 
The timer architecture is simplified, in order to describe the dataflow of the timer. The following mainly 
discusses 64-bit timer, as 32-bit timer is very similar to 64-bit timer, we don’t discusses it separately. 
5.8.5.2 Decode module 


According to APB protocol and the timer protocol, decode module decodes the input APB transferring 
signal. It belongs to PCLK domain. Based on these decoded signals, following modules can do writing 
load value operation, reading count value operation, configuring operation or operations related to 
interruption. 
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tmr_run 
PCLK tmr_width_sel 
PRESETn tmr móde 
PSEL tmr_Id_value_lo 
PENABLE decode tmr_Id_value_hi 
PADDR tmr_Id_low_flag 
oe tmr_Id_high_flag 
PWDATA tmr_irq_en 
tmr_irq_clr 


Figure 5-3 decode module 


5.8.5.3 Load value to timer counting 


When a new value loading request occurs, the value_Id_en signal can be generated as the following 
figure 5-4 describes. 


tmr_Id_low_flag value_id_en 


tmr_Id_high_flag 
tmr_width_sel 


Figure 5-4 value_Id_en 


Passing through a 2 to 1 multiplexer, value d en generates value_ld_en_record which passes into 
async_fifo_ctrl module and is used as the write enable signal of load fifo. 


This mux is unnecessary as when load fifo is full, value_Id_en_record will be useless(see figure 4-6 
Id_en). 


value_Id_en 
value_ld_en_record 


value_ld_fifo_full_w 


TTT) 


Figure 5-5 value_Id_en_record 
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5.8.5.4 Asynchronous fifo control 


SL8541E Device Specification 


This module uses gray-code to communicate between two different clock domains. Figure 5-6 shows 
its structure. 


async_fifo_ctrl 
CLK_rtc domain 


PCLK domain 


S ` 
(+) binary>gray 


; wr_addr_bin_r 
gray>binary 


wr_addr_grdy_w 


P| empty judge value_Id_fifo_empty_r 


value_Id_en_record & (~value_Id_fifo_full_w) 
value_ld_fifo_wr_w(Id_en) 


td_addr_bin_r 
rd_addr 


rd_addr_bin_w 


binary>gray 


RAN 
rd_addr|gray_r 
DA Q 
nal geren d 


full judge value_Id_fifo_full_w 


wr_addr_bin_w 
Id_addr 


value_Id_fifo_rd & (~value_Id_fifo_empty_r) 
value_Id_fifo_rd_r(rd_en) ` 


Figure 5-6 asynchronous fifo control 


This control module mainly produces write enable signal (d en, read enable signal (rd_en), write 
address (Ild_addr), read address (rd_addr). A new value can be loaded into the load fifo when the load fifo 


is not full and a load request occurs. 


5.8.5.5 Load value fifo 


This fifo is used to store the value that will be loaded to the timer counting. Its storage depth is 2x76 in 
order to prevent a new value overwrites its previous load value which hasn’t been loaded into the timer 


counting yet. 


Id_data = | tmr_Id_value_hi[31:0] 


tmr_Id_value_lo[31:0] 


tmr_Id_idx[7:0] 


tmr_Id_high_flag 


tmr_Id_lo_flag 


tmr_run_dl 


PCLK 
Id_en 
Id_addr 
Id_data 


load_fifo 
(depth=2) 


CLK rtc 
nd en 

rd_addr 
rd_data 


Id_hi_syne 


tmr_rd_value_hi[31:0] | tmr_rd_value_lo[31:0] | tmr_rd_idx{[7:0] | 


Id_lo_sync | 1'bO Ier am am 


Figure 5-7 load fifo 


5.8.5.6 Timer counting module 


After receiving the rd_data from load fifo, timer counting module begins to count down from the new 
loaded value. Detailed structure is described in figure 5-8. 
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CLK_rtc domain Id_lo_sync 
{tmr_cnt_value[63:32], rd_data[43:12]} tmr_run_sync 
Id_hi_sync rd_en_dl 


{rd_data[75:44], tmr_cnt_value[31 OI 


tmr_cnt_value 
tmr_cnt_value 


rd_data[75:12] 


tmr_cnt_value 
tmr_cnt_value - 1'b1 
tmr_cnt_zero & tmr_run_rtc_sync4 


tmr_cnt_value 


tmr_run_rtc_sync4 


Figure 5-8 timer counting 


Besides, the index value is loaded to the CLK_rtc domain, too. It is synchronous with the tmr_cnt_value. 


CLK ntc domain 


rd en d 


tmr_rd_idx 
tmr_cnt_value_idx 
tmr_rd_idx 


tmr_cnt_zero & tmr_run_rtc_sync4 & tmr_mode 


Figure 5-9 index value 


5.8.5.7 Read count value 


When read timer counting value, an asynchronous fifo is needed. As timer counting value may need at 
most 4 PCLK cycles to be transferred from the shdw_fifo input port to output port, the shdw_fifo’s depth is 
4x72. 
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! Id Cnt Value = | tmr_cnt_value[63:0] tmr_cnt_value_idx[7:0] i 
CLK rtc PCLK 
i Id_cnt_en shdw_fifo shdw_cnt_en ; 
; Id_cnt_addr (depth=4) shdw_cnt_addr l 
: Id_cnt_value shdw_cnt_data d 
i shdw_cnt_data = | tmr_shdw_value[63:0] | tmr_shdw_value_idx[7:0] i 


Figure 5-10 shdw_fifo 


5.8.5.8 Judgment of timer loading completion 


When reading the timer counting value, in order to judge whether the read data is the loaded value or 
is the loading value that hasn’t been loaded into timer counting module yet, an 8 bits index value is added 
to the head of tmr_cnt_value. The detailed judgment of timer loading completion is showed in figure 5-11. 


Figure 5-11 index value comparing 
tmr_loading equals to “1” means the loading operation hasn’t finished yet(when the timer is not running, 
we consider this situation as the loading operation hasn't finished). 
5.8.5.9 Output 


According to different PADDR, we chose different value to be output. For timer counting value, when 
tmr_loading equals to “1”, chose the value that will be loaded into timer counting module to be output, 
otherwise, chose the tmr_shdw_value to be output. 
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tmr_shdw_value 


tmr_fix_value 


Figure 5-12 output logic 


5.8.5.10 Interrupt structure 


Only when the timer counting counts down to zero, and the tmr_irq_en is valid at the same time, the 
output int_req can be active. 


tmr_irq_en 


F CIK Q 
Reset 
5 


tmr_irq_clr rst_syn_typ3 


Figure 5-13 Interrupt structure 


5.8.6 Control registers 


5.8.6.1 Memory map 
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5.8.6.2 Register description 
http://shsvn03.sprd.com/svn/chip/DigitallP/tmr/r4p0/doc/tmrfull top Design Specification r4p.do 


5.8.7 Application notes 


5.8.8 Implementations 


5.8.9 Future improvements 


5.9 Watchdog timer 


5.9.1 Overview 


5 watch dog are used in AON power domain and they are used for AON,PCP,AP,CM4 and 
SECURITY respectively. 


5.9.2 Features 


e RTC-clock trigged 

e 32-bit decreasing timer 

e Support 32-bit timer value loading 

e Support reset mode for watchdog function 

e Support interrupt mode for debug function and timer function 

e Support combined mode: first generate interrupt, and then generate reset. 
e Support single read: no need to double read when reading counter value 
e Support multiple load: no need to check busy bit before load wdg_cnt 


e Support read counter value immediately after loading wdg_cnt: once wdg_cnt is loaded, 
the counter value is updated immediately 


5.9.3 Signal description 


5.9.4 Funtion description 


After hardware reset, watchdog timer is 32'hFFFF_FFFF. And after enabled, watchdog timer 
decreases from the reset value or from software-loading value. The counting step is one RTC clock cycle. 


For reset mode, whenever watchdog timer gets to 0, system reset is issued. Then system reboots, 
and watchdog timer comes back to 32’hFFFF_FFFF, and all controlled registers and status also come 
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back to reset value, except interrupt raw status. Interrupt raw status can be used to judge if or not system 
rebooting comes from watchdog reset. 


For interrupt mode, an interrupt is issued when watchdog timer gets to wdg_irq_value, that is 
{ wdg_irq_value_ high, wdg_irq_value_ low}. Then the timer continue to count down until it reach 0. After 
that, watchdog timer comes back to the loaded value. 


Combined mode is the combination of reset mode and interrupt mode. Interrupt will be generated 
first if gets to WDG_IRQ_VALUE, that is { wdg_irq_value_ high, wdg_irq_value_ low}. Then software 
should stop wdg so that wdg reset is not generated. If software cannot response to this interrupt, then 
wdg reset will be generated finally when wdg_cnt decease to 0 which reboots the entire system. 


After enabled, watchdog timer can be loaded at any time, and software should guarantee the 
timer is loaded before it decreases to 0. 


Reset mode is used as normal watchdog function. And interrupt mode is used as debug mode or 
as a generic periodic timer. 


5.9.5 Control registers 


5.9.5.1 Memory map 


5.9.5.2 Register description 
http://shsvn03.sprd.com/svn/chip/DigitallP/wdg apb16/r2p0/doc/Watchdog Design 


Specification.doc 
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5.9.6 Application notes 
5.9.7 Implementations 


5.9.8 Future improvements 


5.10 System timer 


5.10.1 Overview 


3 System timer are used in AON power domain and they are used for PCP,AP, and CM4 
respectively. 


5.10.2 Features 


e RTC-clock trigged 

e 32-bit free-running increasing timer 

e ms step 

e Support one configurable alarm, and alarm interrupt generating 

s — Alarm interrupt can be used as wakeup source during deep sleep 

e Support single read: no need to double read when reading counter value 


5.10.3 Signal description 


5.10.4  Funtion description 


After hardware reset, system timer is 0. And after being enabled, system timer runs from 0 to the 
maximum, 2°32-1. H system timer gets to the maximum, it returns to 0 again and then continues 
increasing. If no new hardware reset occurs and system timer is kept enabled, nothing can stop system 
timer. 


The counting step is 1ms, that is, the timer increases by 1 per 1ms. 


The timer value can be read by software. If software read SYST_CNT, double-reading method 
must be used because of different clock domains. If software read SYST_CNT_SHDW, only one read is 
enough. SYST_CNT_SHDW is the shadow of SYST_VALUE by instanced sig_sync_shaw. 


Based on system timer free running, it provides an alarm function. When system timer value is 
equal to alarm value, an interrupt is issued, and this interrupt can be used for system wakeup source 
during deep sleep. 


The interrupt issued by combination logic, this may cause some glitch. It should be noticed when 
other module use this interrupt, especially edge trigged. 


5.10.5 Control registers 


5.10.5.1 Memory map 


Base Addr Range Addr Map Description 
0x4023 0000 0x4023 EFFE AP System Timer 
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0x5088_0000 0x5088_FFFF CM4 System Timer 


0x400C_0000 0x400C_FFFF PCP System Timer 


5.10.5.2 Register description 


http://shsvn03.sprd.com/svn/chip/DigitallP/syst/r2p0/doc/System Timer Design Specification 


r2p0.doc 


5.10.6 Application notes 
5.10.7 Implementations 


5.10.8 Future improvements 


5.11 System timer ERT 


5.11.1 Overview 


System free run timer is a 48-bit (can be parameterized to 33~64bit, default is 48-bit) free-running 
increasing timer with 32.768KHz RTC clock (30.52us step). It locates in Always-On Domain (AON), and 
can be read by all processors. It is used for synchronization between different Co-processor and 
communication system. 


5.11.2 Features 


e 32.768KHz RTC-clock trigged 
e 48-bit free-running increasing timer 
Can be parameterized to 33-bit~64-bit at SoC integeration 
e 32K (30.52us) step 
e Support single read in register SYST_CNT_SHDW: no need to double read when reading counter 
value, just like new version of system timer(r2p0). 


5.11.3 Signal description 


5.11.4 | Function description 


After hardware reset, syst_cnt is 0. And after being enabled, syst_cnt runs from 0 to the maximum, 
2^CNT_BITS-1. If syst_cnt gets to the maximum, it returns to 0 again and then continues increasing. If no 
hardware reset occurs, syst_cnt will be always free running. 

The bit-width of syst_cnt could be 33~ 64 bit which depended on parameter ‘CNT_BITS’. Default value of 
‘CNT_BITS is 48, and could be re-defined to 33 ~ 64 at SoC integration. 


syst_cnt is counted by 32.768KHz RTC clock, that is, the timer increases by 1 per 30.52us. 


The timer value can be read by software. If software read SYST_CNT through APB, double-reading 
method must be used because of different clock domains. If software read SYST_CNT_SHDW, only one 
read is enough. At the same time, the value can be captured by dedicated capture circuit. 
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The interface architecture: 


Interface 
Architecture 


© RTC Clock Domain | 


l 
parameter CNT_BITS=48; | ch syst_cnt[31:0] | 
I< syst_cnt_ext[CNT_BITS-1:32] | 


sys_frt_top 


CIK rtc [> 
rst_rtc_n D 


syst_cnt_shdw[CNT_BITS-1:32] 


Notes: Parameter ‘CNT_BITS’ should be in range 33 ~ 64! 


5.11.5 Control registers 


5.11.5.1 Memory map 


Base Addr Range Addr Map Description 


0x4004_ 0000 0x4004_FFFF AON Free Run System Timer - FRT 


5.11.5.2 Register description 
http://shsvn03.sprd.com/svn/chip/DigitallP/sys_frt/r1p0/doc/Sys Ir top Design Specification.doc 


5.11.6 Application notes 
5.11.7 Implementations 


5.11.8 Future improvements 


5.12 mailbox 


5.12.1 Overview 


MailBox is the control logic function for management of Jobs between AP/CP Processors. 
Mailbox’s main receive mails contain some control information from different processors, and 
send those mails to the right target, it will send proper IRQ to target/source processors to notice 
them the status about mails 


5.12.2 Features 


e Source processor write mail into InBox. 

e Mail Controller delivers the mail into Target processor Box 
s Box number depends on parameter(1~16) 

e OutBox store mails in FIFO(sram) 
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s — Each OutBox’s FIFO depth can be set by register file independently(1~256) 

s Debug mode supported, able to access all mail by debug pointer 

s Two working mode: FIFO mode, IRQ mode 

e Target OutBox sends out interrupt to Target processor if FIFO is not empty 

e Source InBox sends out interrupt to Source processor if mail is send, block or overflow 


5.12.3 Signal description 


5.12.4  Funtion description 


Mail Box 


AP 


Mail Box Router 


CPO 
MATRIX SRAM Ctrl SRAM 
Out Box 
Figure 5-14 Mail Box top diagram 
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req: mail enter inbox 


ack: target outbox not full 


E g 
r 


Inbox inbox | Bag blocking th 


to access sram 
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data from inbox 


Outbox 0 


[outbox | 1 
Za E 
E 


WS Ba SRAM. data & ctrl 
Ema Outbox | outbox 


outbox_wr: which outbox allowed fifo read/write pointer 
fifo depth 
data readed from sram 
APB bus 
read mail 
write regfile 


5.12.5 Control registers 


5.12.5.1 Memory map 


Target 
processor 


Figure 5-15 Mail Box data flow 


SRAM 


Base Addr Range 


Addr Map Description 


0x400A_0000 0x400A_FFFF 


MAILBOX register address 


5.12.5.2 Register description 


http://shsvn03.sprd.com/svn/CHIP/DigitallP/mailbox/r1p1/Mail Box Design Specification r1p1 v09.doc 


5.12.6 Application notes 


Core num FIFO depth 

CA53 0 96 

AON CM4 1 64 

PUBCP CR5 2 96 

TGDSP 3 32 

LTEDSP 4 32 

WCN CM4 5 96 
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GNSS CM4 


6 


32 


5.12.7 
5.12.8 


Implementations 


Future improvements 


5.13 Spinlock 


5.13.1 


5.13.2 


5.13.3 
5.13.4 


Overview 


Hardware spinlocks are provided to assist multiple processors to synchronize access to 
global resources. 


Features 


Supports 32 spinlocks 


Use special token(0x0000_0000) indicate unlock 


Perform lock operation by reading Spinlock Token Registers 
Perform unlock operation by writing Unlock Token(0x55AA10C5) to Spinlock Token 


Registers 


Spinlock Total Status Register is just for debug tool, takes no effect on spinlock 


AHB Slave 


+> 
Interface 


HCLK — 


pd_HRESTn ————> 


Spinlock 


Lock CFG/STS 


Token register 0 


Token register | 


Token register 31 


Signal description 


Function description 


5.13.5 Take and Release Spinlock 


The spinlock has two states: Taken and Not Taken. 


After reset, the state of lock is Not Taken, equal to 0x0000_0000. 
When the lock is in Not Taken state, all write takes no effect. 


When the lock is in Not Taken state, a read returns 0x0000_0000, and change to Taken 


state. 


When the lock is in Taken state, all write except the Unlock Token(0x55AA10C5) takes 


no effect. And a read always returns 0x0000_0001. 
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s A write of the Unlock Token sets the lock back to Not Taken state. 


Read ` 


Reset La 
Ñ 
e d 


Write Unlock Token 


\ Read or 
Write Not Unlock Token 


NOTE: 


There is no support to ensure that a lock is locked and unlocked by the same master by default. 
This must be ensured in software. 


5.13.6 Programming Guide 


A spinlock should only be held with interrupts disabled. So, before attempting to obtain the 
spinlock, software should disable interrupts. 

Then it should read spinlock. Reading back 0x0000_0000 indicates success. Now it should 
process the critical section then write Unlock Token(Ox55AA10C5) unlock and re-enable 
interrupts. If the acquisition attempt fails, the acquisition should be reattempted. 

To prevent unknown interrupt disabled time, interrupts should be re-enabled and then 
disabled before reattempting to acquire the lock. 
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>| Disable IRQ Take 


| 


Read spinlock 


Are the values is 


No 32'h0000_ 0000? 
| Yes 
Enable IRQ 
ÀA 


Critical Section 


| Release Write Unlock Token 
| Enable IRQ | 
End 

5.13.7 Control registers 
5.13.7.1 Memory map 
Base Addr Range Addr Map Description 
0x3300_0000 0Ox3300_FFFF spinlock register address 
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5.13.7.2 Register description 
http://shsvn03.sprd.com/svn/CHIP/DigitallP/spinlock/r3p1/Spinlock Module Design Specification 


r3p1.doc 


5.13.8 Application notes 


5.13.9 Implementations 


5.13.10 Future improvements 


5.14 AUD 


5.14.1 Overview 


AUD subsystem is the digital part of Audio codec.. 
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BaseBand PMIC 
adi mst kk adi_slv ru aud cfga 
aud_top 
TISO 
IIS) DAC PATHO 
pl > DAC b DAC 
IC DAC PATHI TX RX 
MSS 
aud_ifd aud_ifa 
SPRD 
APB Analog 
> G < Audio 
ADC ADC 
RX TX 
SO 
Si ADC PATHO 
ra — 
52 ADC PATH1 
S3 


5.14.2 Features 
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@ Supports both dual channel for DAC and ADC path, each channel can be controlled 


independent. 


@ Supports mute control for DAC channel 


@ Supports 2 loop path for Audio test in Production test mode: loop include both Ddie and 


Adie, loop only in Adie 


@ Supports DAC loop to ADC in Digital part in normal function mode 


5.14.3 Signal description 


5.14.4 Function description 


5.14.4.1 AUD Digital Data Path 


L 


5.14.5 Control registers 


5.14.5.1 Memory map 


rene ` ww wo Ai Be SE DAL 
us E 
a u u u ni am U D 
FIFO 
AA 
le a a La a 
DECIM {5 SRC tN 13 SINC | 25 MUX ADO L 
ml, 
ADO R 
la DECIM 18 R | SRCtN}13 a SING 195 4] MUX D R 


Base Addr Range 


Addr Map Description 


0x4000_0000 0x4000_FFFF 


Audio register description 


5.14.5.2 Register description 


http://shsvn03.sprd.com/svn/CHIP/DigitallP/aud/r6p0/AUD 2AD Module Design Specification r6p0.doc 
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5.14.6 Application notes 
5.14.7 Implementations 


5.14.8 Future improvements 


5.15 REI 

5.15.1 Overview 

5.15.2 Features 

5.15.3 Signal description 
5.15.4 Funtion description 


5.15.5 Control registers 


5.15.5.1 Memory map 


Base Addr Range Addr Map Description 


0x4007_0000 0x4007_FFFF RFTI register description 


5.15.5.2 Register description 
5.15.6 Application notes 
5.15.7 Implementations 


5.15.8 Future improvements 


5.16 EIC 


5.16.1 Overview 


The EIC module includes four sub-modules: EIC_DBNC, EIC_LATCH, EIC_ASYNC and 
EIC_SYNC. 

The EIC_DBNC sub-module provides up to 8 source input signal connection. A de-bounce 
mechanism is used to capture input signal’s stable status(ms grade) and a single-trig mechanism is 
introduced into this sub-module to enhance the input event detect reliability. In addition, this sub-module’s 
clock can be shut off automatically to reduce power dissipation. The de-bounce range is from 1 ms to 4s 
with the step of 1 ms. The input signals shorter than 1 ms will be omitted at this sub-module. 


THE EIC_LATCH sub-module is used to latch some special input signal and send interrupts to 
MCU core by channel 0, and it can provides up to 8 EIC_LATCH source input signal connection. 


The EIC_ASYNC uses clk_32k clock to capture short signals(us grade) to generate interrupt to MCU by 
level or edge trigger. It can wake up system for clk_32k always alive. 


The EIC_SYNC is similar with GPIO’s input function. 
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5.16.2 Features 


5.16.2.1 EIC_DBNC 


e high level detect and interrupt generate(not bypass mode) 
e ` low level detect and interrupt generate(not bypass mode) 
e ` interrupt mask(not bypass mode) 
e interrupt clear(not bypass mode) 


s level interrupt generate at system power down with once active trig(not bypass mode) (NOT 
advised) 


e keep interrupt stable when no interrupt clear(not bypass mode) 
e input data sample or mask(not bypass mode) 

e de-bounce number configurable(not bypass mode) 

e only once trig active(not bypass mode) 

s trig level condition configurable(not bypass mode) 

s high level detect and interrupt generate(bypass mode) 

e ` low level detect and interrupt generate(bypass mode) 

e interrupt mask(bypass mode) 

e interrupt clear(bypass mode) 

e input data sample or mask(bypass mode) 

s ` level interrupt generate at system power down(bypass mode) (NOT advisedd) 
e force to open the clock of de-bounce 


5.16.2.2 EIC_LATCH 
e Special IRQ or FIQ interrupt on channel 0 is used to latch some input signal status and trigger 
IRQ or FIQ interrupt by level detecting (no edge detecting) 
e Special IRQ or FIQ interrupt on channel 0 is multiplexed from 8 independent input sources 


s Using Latch circuit to realize interrupt generation, INTMSK connected to the set port of Latch, and 
INTCLR connected to the clear port of Latch. 


s Provide raw status for each of 8 input sources on special channel 

e Provide polarity control bit for each of 8 input sources on special channel 

e Provide only one clear bit to clear all latches on special channel 

e Each input source can be enabled or disabled independently on special channel 


5.16.2.3 EIC_ASYNC 


e positive edge detect and interrupt generate 
e negative edge detect and interrupt generate 
s both edges detect and interrupt generate 

s high level detect and interrupt generate 

e ` low level detect and interrupt generate 

e interrupt mask 

e interrupt clear 
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input data sample or mask 

level interrupt generate at system power down 

edge interrupt generate with 32kHz clock at system power down 
level detect conditions changeable 

edge detect conditions changeable 


5.16.2.4 EIC_SYNC 


5.16.3 
5.16.4 


Input signal synced with clk_apb 

positive edge detect and interrupt generate 
negative edge detect and interrupt generate 
both edges detect and interrupt generate 
high level detect and interrupt generate 

low level detect and interrupt generate 
interrupt mask 

interrupt clear 

input data sample or mask 

level interrupt generate at system power down 
level detect conditions changeable 

edge detect conditions changeable 


Signal description 


Function description 


SL8541E Device Specification 


As the above diagram shows, SW communicates with EIC module by APB BUS. When the module has 


received active input signals, interrupts will be created to notify ARM core. 


APB 


INTERFACE 


leq_eic_async 
‘eq_eic_latch 


Figure 5-16 EIC module diagram 


eic_in_dbnc 
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5.16.4.1 DBNC FSM 


no interrupt_in or no CPU trig no interrupt_in or no CPU trig 


CC CC 


DBNC_HIGH_READY DBNC_LOW_READY 


eic_in_syn®&&eic_iev=0 eic_in g¥ync2=eic_iev=1 
g ig Sn da 


DBNC_HIGH_DET DBNC_LOW_DET 


eic_in_sync2==1 &&dbnc_ck{>=dbnc_num 


eic_in_sync2==f&&dbnc_cnt>=dbnc_num 


DBNC_WAIT 
eic_iev=1 | eic_iev=0. 


DBNC_CLOSE_CCLK 


eic_iev=1 eic_iev=0 


-_inNgync2==08&&dbnce_cnt<dbnc_num 


eic_in_sync2==0&&dbnc_entsgnc_num 


de bounce FSM 


Figure 5-2 EIC de_bounce FSM diagram 


5.16.5 Control registers 


5.16.5.1 Memory map 


Base Addr Range Addr Map Description 

0x4021_0000 0x4021_FFFF AON EIC register description 

0x402C_0000 0x402C_FFFF AP EIC2 register description 

0x4037_0000 0x4037_FFFF AP EIC1 register description 

0x508B_0000 0x508B_FFFF CM4 EIC register description 

0x400B_0000 0x400B_FFFF PCP EIC register description 
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0x3207_0000 0x3207_FFFF SEC EIC register description 


5.16.5.2 Register description 
http://shsvn03.sprd.com/svn/CHIP/DigitallP/eic/r3p0/EIC Module Design Specification.doc 


5.16.6 Application notes 
5.16.7 Implementations 


5.16.8 Future improvements 


5.17 INTC 


5.17.1 Overview 


Interrupt Controller generate IRQ (Interrupt Request) and FIQ (Fast Interrupt Request) to ARM 
from 32 IRQ and 32 FIQ channels. 


5.17.2 Features 


e Provide 30 hardware-triggered IRQ channels from IRQ channel 2 to channel 31 
e Provide 30 hardware-triggered FIQ channels from FIQ channel 2 to channel 31 
e Provide 1 software-triggered IRQ channel from IRQ channel 1 

e Provide 1 software-triggered FIQ channel from FIQ channel 1 

e Provide 1 special IRQ channel from IRQ channel 0 

e Provide 1 special FIQ channel from FIQ channel 0 

s Each IRQ or FIQ channel can be enabled or disabled independently 

e ` Provide raw status for each IRQ or FIQ channel 

e Provide masked status for each IRQ or FIQ channel 

e Provide software debug mode to perform interrupt test 


5.17.3 Signal description 


5.17.4 Function description 


e Interrupt Controller generate IRQ to ARM from 32 IRQ channels, including 30 hardware- 
triggered IRQ channels, 1 special hardware-triggered IRQ channel and 1 software- 
triggered IRQ channel. 


e Interrupt Controller also generate FIQ to ARM from 32 FIQ channels, including 30 
hardware-triggered FIQ channels, 1 special hardware-triggered FIQ channel and 1 
software-triggered FIQ channel. 


e 32 IRQ channels are independent from 32 FIQ channels; they can be connected or 
configured independently. Following is the function diagram of Interrupt Controller. 
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5.17.5 Control registers 


5.17.5.1 Memory map 


Base Addr Range Addr Map Description 
0x4020_0000 0x4020_FFFF AON INTC register description 
0x4050_0000 0x4050_FFFF AP INTC register description 
0x404C_0000 0x404C_FFFF PUBCP INTC register description 
0x404D_0000 0x404D_FFFF WTLCP INTC register description 
0x404E_0000 0x404E_FFFF TGDSP INTC register description 
0x404F_0000 0x404F_FFFF LDSP INTC register description 


5.17.5.2 Register description 
http://shsvn03.sprd.com/svn/CHIP/DigitallP/intc/r1 p0/doc/Intc Design Specification rot doc 


5.17.6 Application notes 
5.17.7 Implementations 


5.17.8 Future improvements 


5.18 Thermal Controller 


5.18.1 Overview 


A thermal sensor controller that can handle the sensor working configuration, temperature detect 
flow, simply data processing, interrupt management functions. Controller work in 32K RTC clock (Analog 
part of thermal sensor support frequency up to 250KHz). 


5.18.2 Features 


Configurable hot/overheat temperature monitor and send interrupt 

Configurable overheat auto alarm logic 

Temperature read by software 

Configurable interrupt mode 

Configurable monitor temperature mode. (1 or 2, 4, 8, 16 sampling average, default 1 
sample) 

e Configurable temperature sample interval time. 

e Sensor controller parameter such as temperature threshold, monitor parameter can change 
at any time. After changes the configuration, Sensor controller should start to work in new 
parameter. 


e Each sensors interrupt even can enable or disable individually. 
e Each sensors enable can enable or disable individually. 
e Overheat even can cause an interrupt or directly send overheat alarm to top level ASIC logic. 
e Sensor controller can access more than eight sensor. 
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5.18.3 Signal description 


5.18.4 Function description 


5.18.4.1 Overall architecture 


clk_thm 
sensor_thm_pd 
rst_thm_n 
sensor_thm_run 
clk_overheat 
sensor_cali_en 
rst_overheat_n 
sensor_itune 
sensor_thm_dvalid 
sensor_reserved 
sensor_thm_dat 
sensor_thm_hyst 
Chip_sleep_mode 
thm_overheat_alarm 
PCLK 
thm_overheat_alarm_level 
PRESETn 
thm_int 
PSEL 
PREADY 
PENABLE 


PRDATA 
PWRITE 


PADDR thm_sel_convert 


PWDATA thm_sel_sensor 


THM top port diagram 


This is the port diagram of THM module, including 4 groups of port: clk & reset ports, APB bus 
interfaces, sensor control & data ports, interrupt & alarm ports. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 473 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Läepgtwnrpuu 


SL8541E Device Specification 


APB bus interface 


| 
# K | | 
thi trl 
| PCLK bypass deeg | sensor June ` 
| | | 
| PRESETn | sensor_reserved j 
| Dën ee em eg, Sa erf 
| PSEL APB control logic SIN EM H NEE eege 
| ` Sensor Im pd KR 
| PENABLE | | 
| ,Sensor_thm_run J 
|  PWRITE ~ a Kan S 
| PABOR Greg & data sensor_thm_hyst 
registers: e 
thm_regbank Status reg (Tied to 0) 
| PWDATA Interrupt reg 
| neha cnt -< chip_sleep_mode 
| PREADY m eal T 
| K S ST RS = 
K PRDATA ) sensor_thm_dvalid 
Si ete i x Sensor data in 
interrupt logic | sensor_thm_dat(10-bit) 
N — wm wm e m wm om —_ 


Clock & reset signal 


1 clk_overheat clk_thm 


g rst_overheat_n 


rst_thm_n 


= 


thm_overheat_alarm k 
| 
| 
1 


| 

| thm_overheat_alarm_level 
| d 
\ thm_int 


Interrupt & alarm signal 


ge, e 


sensor control signal 


pee S ‘S 
{ thm_sel_sensor | 


| 
| thm_sel_convert | 


| sensor_cali_en 


sensor output signal 


THM top block diagram 


This is the block diagram of thm_top, it consists of thm_sensor_ctrl, thm_rf, and some 
interrupt dealing logic. 


Configure registers sync logic: 


5.18.5 Control registers 


5.18.5.1 Memory map 


Base Addr Range Addr Map Description 


0x402F_0000 0x402F_FFFF Thermal 0 register description 


0x4030_0000 0x4030_FFFF Thermal 1 register description 


5.18.5.2 Register description 
http://shsvn03.sprd.com/svn/CHIP/Di 


itallP/thm/r2p0/THM_Desi 


n Specification r2p0.docx 
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5.18.6 
5.18.7 
5.18.8 


Application notes 
Implementations 


Future improvements 


5.19 ADI 


5.19.1 


5.19.2 


Overview 
ADI is used to connect external PMU chip. By ADI, the chip can control the PMU chip and 
write command or read status from it. 


Each ADI frame contains not more than 34-bit data including address field, W/R control bit, 
and data filed. The length of the address field and the data filed is configurable. 


The three-wire serial interface needs three pins: SD, SCK and SYNC. SD is configured as an 
in/out pin. SCK is the serial clock. SYNC is frame synchronize signal, and HIGH indicating a 
new frame starts. 


On master side, SCK and SYNC are output pads, while SD is bi-direct pad. When master 
perform transmit operation, SD is output, but when receive, SD will switch pad direction by 
inactive “oe” signal so as to receive serial data from slave. 


On slave side, SCK and SYNC are input pads, while SD is bi-direct pad. When master 
perform transmit operation, SD is input, but when master receives, SD will switch pad 
direction by active “oe” signal so as to transmit serial data to master. 


ADI Serial clock should be programmable by changing clock divider value in ADI control 
register. 


Features 


e Sync Serial Interface, only 3-wire needed, SCK, SYNC and SD(bi-direct) 

e Supports 2-wire serial interface, SCK, SD 

e Support 12bits address up to 4 slaves mode and 10 bits address single slave modes 

e For 3-wire mode, In default, each frame contains 12 bits address, 1 bit R/W flag , 16 bits 
configure data, and totally 29 bits. 


s For 2-wire mode, each frame contains 3 bits start sequence, 12 bits address, 1 bits R/W 
flag, 16 bits configure data, totally 32 bits. 


s For 2-wire mode, each frame contains 3 bits start sequence, 15 bits address, 1 bits R/W 
flag, 16 bits configure data, totally 35 bits. 


e The length of the address field is configurable 
e Programmable serial interface clock, according to the following formula: 
Fsck = Fanı master / (Taiv +1) 
Note: if Tav =0, Fscx = Fanı master / 2 
e execute WRITE and READ operation to PMU chip through ADI 
e ASync FIFO (8 entries) adopted to accelerating the chip WRITE operation 


e The chip may once write at most 8 registers 
e Supports MCU Write Buffer interrupt, indicating the FIFO full, empty, overrun status 
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5.19.3 
5.19.4 


For each MCU read/write operation, delay about 1us (when clk_adi runs at 76.8MHz) 
should be tolerated. When clk_adi runs at 26M, the delay about 3us. 


The interface timing is configurable, please refer to document Shark GSSI Module 
Design Specification 

ADI Slave is compatible to previous 10 bits address host design only when Efuse set 
adi_12b_mode to 0 . Latest ADI host sends 12 bits address in default, for adi slave, the 
input adi_12b_mode should be setted to 1. Latest ADI host sends 15 bits address , for 
adi slave, the input adi_15b_mode should be setted to 1. 


Offer several independent write/read data channels for AP/CPs, to deal with data 
collision, also the number is configurable. 


Spinlock logic is provided in design, user lock should be obtain before a transaction and 
should be release after ending (alternative feature). 


Signal description 


Function description 


ADI can use two wires or three wires to work; 


Spreadtrum Communications, Inc., Confidential and Proprietary 476 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Läepgptwnrpuu 


SL8541E Device Specification 


2701 (optional) 


2-wire mode 


5.19.5 Control registers 


5.19.5.1 Memory map 


el 
ADI 
Slave 
Module 
pe x] 
CHIP 2725 
2-wire mode 
SCK 
kd e-l 
ADI ADI 
Master SYNC <7 Slave 
Module Module 
SD 
>> 
2715 
2-wire mode 
o] 


ADI 
< Slave 
Module 


Base Addr Range 


Addr Map Description 


0x4038_0000 0x403B_FFFF 


ADI master register description 


5.19.5.2 Register description 


hitp://shsvn03.sprd.com/svn/CHIP/DigitallP/adi/r3p0/Analog-Digital Interface Module Design 


Specificatons r3p0.doc 
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Event List Description 
0 Mdar_apt_dcm1 (WTLCP) 
1 Vbc_dac_ngc_en_chO[1] 
2 Vbc_dac_ngc_en_ch1[1] 
3 Thm0O_irq A thm1_irq 
4 Thm0_overheat A Thm1_overheat 
5 AP sim0 power off 
6 PCP sim0 power off 
7 PCP sim1 power off 
8 PCP sim2 power off 
9 AP SDIOO power off 


10 AP SDIO2 power off 


11 AP EMMC power off 


12 AP SDIOO power off delay 


13 AP SDIO2 power off delay 


14 AP EMMC power off delay 


15 Reserved 


16~24 | Reserved 


5.19.7 Implementations 


5.19.8 Future improvements 


5.20 MCU JTAG interface 


5.20.1 JTAG connection 


hitp://shsvn03.sprd.com/svn/CHIP/ASIC/SL8541E/ASIC/Architecture/SL8541E_JTAG.vsd 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 478 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ! SL8541E Device Specification 


5.21 UART and IrDA interface 


5.21.1 Overview 


UART is an asynchronous communication interface. The UART module includes a baud rate 
generator with software-programmable divider ratios for all common baud rates. 

Two types deep FIFO are include. Receive fifo which is 128-byte-deep and send fifo which 
can be configured to 128-byte-deep or 256-byte-deep;The module also includes a flexible 
interrupt with multiple maskable interrupt sources. Two hardware flow control lines are 
included (one for input, the other for output). This module also has a built-in IrDA controller 
and can be configured to connect to an IrDA transceiver. When being used as regular UART 
port, the IrDA controller is bypassed. 


5.21.2 Features 


e ` Full-duplex operation 
s Hardware flow control support 
e Software flow control support with configurable command and escape register 


e Configure TX FIFOs minimizes 128-byte-deep or 256-byte-deep processor overhead 

at high data rates 

Wide selection of UART word lengths, including 5, 6, 7 and 8 bits 

Stop bit number can be 1, 1.5 or 2 bits 

Support odd/even parity 

Auto detect for parity and framing error 

UART loop-back test mode 

Break character detection and generation 

support DMA operation 

e — Single interrupt line for multiple maskable interrupt source events 

e Programmable interrupt trigger levels for FIFOs 

e Baud rate generation based upon programmable divisors, operating from a flexible 
functional clock 

s Includes a built-in IrDA controller 

e Support 32 bits or 8 bits write once to txfifo ; 
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5.21.3 Signal description 


5.21.4 Function description 


The UART and IRDA baud rate generator is based on the clk_uart, the divisor coefficient is controlled by 
register VART_CKDO. IRDA part clock period is the 1/16 of the UART part since the required timing of 
IRDA is 3/16 or 4/16 of bit width. The serial data rate can be changed by modify the clk_uart or the UART 
divisor coefficient. 


>| tx_fifo | 


f 


uart >| Irda tx TXD 
x_fifo ctl 
| uart tx 
APB SÉ Pe uart 
async sfctl 
RXD 
a) uart rx E 
uart 
rx fifo ctl ` Irda rx 


= j 
LRN TO a 


Figure 5-17 Diagram of UART 


Figure 3 is the architecture diagram of the UART module, as it depicted in the graphic, the UART module 
has separated RX and TX channel to realize the duplex working mode. And the UART module also 
supports to enable the IRDA transceiver mode. 


5.21.5 Control registers 


5.21.5.1 Memory map 


Base Addr Range Addr Map Description 


0x508D_0000 0x508D_FFFF UART register description 


5.21.5.2 Register description 
http://shsvn03.sprd.com/svn/CHIP/DigitallP/uart/r8p0/UART Design Specification r8p0.docx 
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5.21.6 Application notes 
5.21.7 Implementations 


5.21.8 Future improvements 


5.22 PWM 


5.22.1 Overview 


Pulse Width Modulation (PWM) is used to control a ringer or buzzer or LCD lights. The PWM can 
output 0%~100% duration waves for kinds of applications. 


5.22.2 Features 


e Support 16bit APB bus register file accessing; 

e Support clock pre-scaling, from 1 to 256; 

e Support configurable duty ratio, it can cover 0%~100%; 
e Duty cycle configuration can be modified dynamically; 
s The minimum step for duty cycle adjustment is. 1/1024; 


5.22.3 Signal description 


5.22.4 Function description 


A PWM functional block diagram is shown below. 
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PWM 
register file 


mod_reg 


Figure PWM Block Diagram 
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A PWM timing diagram is shown below. 


CLK L 
Prescaled 

GIK et eel E ep ae Lal age fg E CO TH THI H 
PWM 

a Duty » = 

| | 
| 
La Mod+1 p 


l Duty Ratio = Duty/(Mod+1) ' 


Prescaled | 
CLK JODOI: 
Tone 
GEK- 24) — Pn of Le Se H E L -LL L M SS) 
T CLK O P 9 T 
one one attern one 
(32bits) E 
PWM 
Tone 
PWM_OUT 


Figure PWM Timing Diagram 


If pre-scale register is P, and mod counter register is M, and duty cycle register is D, then output period 
To iS Tek * (P+1) * (M+1), and active output period Tact is Torx * (P+1) * D, and duty ratio is D/(M+1). 


5.22.5 Control registers 


5.22.5.1 Memory map 


Base Addr Range Addr Map Description 


0x4026_0000 0x4026_FFFF PWM register description 


5.22.5.2 Register description 
http://shsvn03/svn/CHIP/DigitallP/owm/r3p0/PWM Module Design Specification r3p0.doc 
5.22.5.2.1 PWM_PRESCALE 


Description: PWM prescale coefficient for work clock. 
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Reserved PWM_PRESCALE 


Field Name Type | Reset | Description 
Value 


PWM_BUSY [15] 1’ho PWM status 
0- idle; 
1- busy. 


sao oo Ise a 
PWM_PRESCALE | [7:0] PWM prescale coefficient. 


5.22.5.2.2 PWM_MOD 


Description: PWM mod counter. 


0x0004 PWM mod counter 


[PWM mod souner MOD | 
ese T E E fe ea Sar E EE SES 
CC e 


PWM_MOD 


= 


Field Name Type | Reset | Description 
Value 


PWM_MOD [15:0] R/W 16’7hO | PWM mod counter. 
The range of PWM_MOD is 0~1023. The final duty 
cycle is PWM_DUTY/(PWM_MOD+1). PWM_MOD 
must be configured before PWM_DUTY. 
If PWM_DUTY is greater than PW_MOD, all high 
level pwm signal will be generated. 


5.22.5.2.3 PWM_DUTY 
Description: PWM duty counter. 
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m DST Ta D Ln STS TSTS TSTST TSTST 
me 


PWM DUTY 


Field Name Type | Reset | Description 
Value 


PWM_DUTY [15:0] R/W 16’7hO | PWM duty counter. 
The range of PWM_MOD is 0~1023. The final duty 
cycle is PWM_DUTY/(PWM, MOD+1)., PWM_DUTY 
must be configured after DWM MOD, 
If PWM_DUTY is greater than PW. MOD, all high 
level pwm signal will be generated. 


5.22.5.2.4 PWM_DIV 
Description: PWM tone divider. 


La DTS LST TSTS TS TTS TSTST TS 
mT 


PWM_DIV 


Field Name Type | Reset Description 
Value 
PWM_DIV [15:0] 16’h0000 | PWM tone divider. 


5.22.5.2.5 PWM_PAT_LOW 
Description: PWM pattern low part. 


ree Ta TTS Tn Taa TSTST TSTS |e] 
ml 


PWM_PAT_LOW 


Field Name Type | Reset Description 
Value 
PWM_PAT_LOW | [15:0] 16'hFFFF | PWM pattern low part. 
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5.22.5.2.6 PWM_PAT_HIGH 
Description: PWM pattern high part. 


Pee TSTST eee] TSTS TSS TT 
ml 


PWM_PAT_HIGH 


esej PPP PPP Prey 


Field Name Type | Reset Description 
Value 
PWM_PAT_HIGH | [15:0] 16'hFFFF | PWM pattern high part. 


5.22.5.2.7 PWM_EN 


Description: PWM prescale enable. 


ESCH 
RKE EH G REEERE 
w 


Reserved 


Field Name Type | Reset | Description 
Value 


C i fmn [Ro e 
PWM_EN R/W {| 1’hO PWM enable 
0: disable, pwm output is 0; 
1: enable. 


5.22.5.2.8 PWM_VERSION 


Description: PWM version information 


0x001C PWM_VER 


HREL ERE EE H RH RT IE H EH HE 
| Name | REVERSION_R REVERSION_P 
Type 
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Field Name Type | Reset Description 
Value 


[REVERSION A [nsa [RO Ta ee 
[Reversion [1701 [Ro [emo [Peon oooO 


5.22.6 Application notes 

Three pwm units are put in pwm top and they are disginguished by address . 
PWMO unit ` 0x4026_0000 

PWMO unit ` 0x4026_0020 

PWMO unit ` 0x4026_0040 


5.22.7 Implementations 


5.22.8 Future improvements 


5.23 GPIO 


5.23.1 Overview 


The GPIO module provides general purpose input and output signals. Many of the GPIO pins are 
multiplexed with other functions, and system design trade-off must be exercised on selecting 
them. All the GPIO pins can be programmed to be either input or output. When in input mode, 
they can be programmed to trigger interrupt to the ARM 


5.23.2 Features 


e Configure detect condition by corresponding register 

e Positive edge detect and interrupt generate 

e Negative edge detect and interrupt generate 

s Both edge detect and interrupt generate 

s ` High level detect and interrupt generate 

s _Low level detect and interrupt generate 

e Level detect and interrupt generate at system power-down 
e Mask interrupt 

e Mask input data 

e Mask output data (mask to ‘0’) 


5.23.3 Signal description 


The 4 signals are combined to control an inout port. A suggested IO circuit is shown 
below. 
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pad_oe_gpio 


pad_out_gpio 
GPIO 
pad_in_gpio 


pad_ie_gpio 


A suggested IO circuit 


5.23.4 Function description 


pad_out_gpio 


pad_oe_gpio 
GPIO Ca pad_ie_gpio 


pad_in_gpio 


IO 
circuit 


int_req_gpio 


— Data & configuration path 
—> Int path 
A block diagram of GPIO 


As the diagram shows above, ARM core configures the function of GPIO by writing the registers 
through APB interface. With corresponding configuration, this module can perform data input and output 
as IO interface, detect the level or edge interrupt signal. If it is necessary, it wakes system up with a 
specified level input. 
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5.23.5 Control registers 


5.23.5.1 Memory map 


Base Addr Range Addr Map Description 
0x4028_0000 0x4028_FFFF GPIO register 
0x3206_0000 0x3206_FFFF SEC GPIO register 


5.23.5.2 Register description 
http://shsvn03.sprd.com/svn/CHIP/DigitallP/qpio/r1p0/GPIO Module Design Specification.doc 


5.23.6 Application notes 


GPIO source list as followed 


GPIO_IN source GPIO_OUT source 
0 Tied Register out 
1 RFSDAO 
2 RFSCKO 
3 RFSENO 
4 RF_LVDSO_ADC_ON 
5 RF_LVDSO_DAC_ON 
6 Tiet 
7 RFCTL15 
8 RFCTL16 
9 RFCTL17 
10 RFCTL18 
11 RFCTL19 
18~12 Tied 
19 RFCTLO 
20 RFCTL1 
21 RFCTL2 
22 RFCTL3 
23 RFCTL4 
24 RFCTL5 
25 RFCTL6 
26 RFCTL7 
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27 RFCTL8 

28 RFCTL9 

29 RFCTL10 
30 RFCTL11 
31 RFCTL12 
32 RFCTL13 
33 RFCTL14 
35~34 TieO 

36 RFFO_SCK 
37 RFFO_SDA 
39~38 Tied 

40 CMPD2 

41 CMRST2 
42 CMMCLKO 
43 CMMCLK1 
44 CMRSTO 
45 CMRST1 
46 CMPDO 

47 CMPD1 

48 SCLO 

49 SDAO 

50 LCM_RSTN 
51 DSL TE 

52 SPI2_CSN 
53 SPI2_DO 
54 SPI2_DI 

55 SPI2_CLK 
59~56 Tied 

60 U0TXD 

61 UORXD 

62 UOCTS 

63 UORTS 
68~64 Te 

69 GNSS_LNA_EN 
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70 U1TXD 

71 U1RXD 

72 U2TXD 

73 U2RXD 

74 SCL1 

75 SDA1 

76 NF_DATA_0 
77 T_DIG 

78 EXTINT9 

79 EXTINT10 
81~80 Tied 

82 MTCK_ARM 
83 MTMS_ARM 
84 Tied 

85 DTDO_LTE 
86 DTDI_LTE 
87 DTCK_LTE 
88 DTMS_LTE 
89 DRTCLK_LTE 
90 SPIO_CSN 
91 SPIO_DO 

92 SPIO_DI 

93 SPIO_CLK 
97~94 Tied 

98 EMMC_DO 
99 EMMC_CMD 
100 EMMC_D6 
101 EMMC_D7 
102 EMMC_CLK 
103 EMMC_D5 
104 EMMC_D4 
105 EMMC_DS 
106 EMMC_D3 
107 EMMC_RST 
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108 EMMC_D1 
109 EMMC_D2 
120~110 Tied 

121 KEYOUTO 
122 KEYOUT1 
123 KEYOUT2 
124 KEYINO 
125 KEYIN1 
126 KEYIN2 
127 SCL2 

128 SDA2 

129 CLK AUX0 
130 lIS1DI 

131 IIS1 DO 

132 lIS1CLK 
133 lIS1LRCK 
134 SD2_CLK 
135 SD2_CMD 
136 SD2_D0 
137 SD2_D1 
138 SD2_D2 
139 SD2_D3 
140 NF_CENO 
141 NF_DATA_0 
142 NF_WEN 
143 NF_DATA 2 
144 EXTINTO 
145 EXTINT1 
146 SCL3 

147 SDA3 

148 SDO0_D3 
149 SD0_D2 
150 SD0_CMD 
151 SD0_D0 
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152 SDO_D1 

153 SDO_CLK 

154 SIMCLK2 

155 SIMDA2 

156 SIMRST2 

157 SIMCLKO 

158 SIMDAO 

159 SIMRSTO 

160 SIMCLK1 

161 SIMDA1 

162 SIMRST1 

179~163 Tiet 

180 Usb _linestate[1] 

181 Usb _linestate[0] 

182 Tiet 

183 ~(usb_linestate[1]| 
usb_linestate[0]) 

191~184 TieO 


As the above list, the GPIO sources can be divided by 12 groups, the registers can be annocated 


as below: 
Gpiod 0x4028_0000 ~0x4028_007F 
Gpio1 0x4028_0080 ~0x4028_00FF 
Gpio2 0x4028_0100 ~0x4028_017F 
Gpio3 0x4028_0180 ~0x4028_01FF 
Gpio4 0x4028_0200 ~0x4028_027F 
Gpio5 0x4028_0280 ~0x4028_02FF 
Gpio6 0x4028_0300 ~0x4028_037F 
Gpio7 0x4028_0380 ~0x4028_03FF 
SEC GPIO 

GPIO_IN source 
0 lIS1DI 
1 liS1DO 
2 lIS1CLK 
3 lIS1LRCK 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 493 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ! SL8541E Device Specification 


4 U2TXD 
5 U2RXD 

6 UORTS 

7 SD2_D1 

8 SD2_D2 

9 RF_LVDSO_ADC_ON 
10 RF_LVDSO_DAC_ON 
11 SIMCLK2 

12 SIMDA2 

13 SIMRST2 

14 EXTINTO 

15 EXTINT1 


5.23.7 Implementations 


5.23.8 Future improvements 


5.24 Efuse 


5.24.1 Overview 


The electrical fuse is a type of non-volatile memory fabricated in standard CMOS logic 
process. This electrical fuse macro is widely used in chip ID, memory redundancy, security 
code, configuration setting, and feature selection, etc. 

The efuse controller generates necessary timing and relative control interface to software. 
This efuse controller is designed for Depth*32 bits electrical fuses (depth is a parameter for 
the module, default is 128 for 4K efuse), support TSMC / UMC efuse. 


The controller is based on all efuse controller versions in SharkL2 / SharkLJ1 / Whale2 etc. 
This version of controller integrates two efuse controllers (normal and secure efuse) into one 
controller in order to reduce the efuse memory area and the version of efuse controller. 


5.24.2 Features 
e Support TSMC / UMC efuse product. Tpgm and strobe_low value should be defined 
before use the module (default: TSMC). 


e Support APB4.0 for security consideration. An arbiter is used to insure the security 
access to the efuse index. Register Fire-Wall is built in to protect register file. 


e Support double-bit implementation or not. The signal is made up of an input port from 
SOC and a register control together. If double-bit is enabled, there will be a shadow 
block for each efuse block to ensure the correct PGM action to efuse block. 
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5.24.4 
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Build-in self-test logic (bist) can be triggered by ATE tester (only for normal part of efuse 
for security requirement). 

Support all D check to check all efuse initial status and meanwhile meet the security 
requirement. 

Support build-in programming protect logic. BlockO~Block3 is used to store protect 
information for all block. A flag will assert when APB try to PGM the protect block. 
Support build-in programming auto check logic. When PGM process ended the controller 
will read back data and compare. A flag will assert when compare fail. 

For TSMC efuse product, support margin ALREAD1 mode . 

Support power on read logic for bonding option and device life — cycle value of CEO. 

The efuse controller must be in the AON_SYS for power on read data available. 


Signal description 


Function description 


The efuse controller is composed of a register file, power on read block and efuse core including a timing 
module and a bist logic. The register file is controlled by an arbiter. The arbiter choose whether controller 
response CE (ap sys) or Normal (aon sys)’s or mbist request though APB4.0. The register file module 
also sends data to set some of the configuration of the controller. The efuse core module controls the 
timing of the waveform. It also includes bist logic. Power on read module is used for read back bounding 


options. 
C 
T, Kuss l 
| | efsN_enk1, pS n E 
| l efsN_enk2 | 
| N=0,1,2,3 | Efuse 
Sec re l Marco0 
File configure i Efuse 
| Marco1 
geg efsN_strobe, | 
Bist_input efsN_csb... | 
| i Efuse 
Bist_done | Marcge 
| | 
Bonding l l Efuse 
option Power On Efuse Core | Marco3 
AON SYS Por_rst_n Read i 
| 


CLK Clock div 


5.24.5 Control registers 


5.24.5.1 Memory map 


Base Addr Range Addr Map Description 
0x4024 0000 0x4024_FFFF GPIO register 
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5.24.5.2 Register description 
http://shsvn03.sprd.com/svn/CHIP/DigitallP/efuse/r6p0/EFUSE Design Specification.docx 


5.24.6 Application notes 
hitp://shsvn03.sprd.com/svn/projects/SL8541E/3.SE/PRS/Efuse Map-SL8541E.xlsx 


5.24.7 Implementations 


5.24.8 Future improvements 


5.25 AON APB control register 


5.25.1 Memory map 


Base Addr Range Addr Map Description 
0x402E_ 0000 0x402E_FFFF AON APB register 


5.25.2 Register Description 


C O 
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0x0118 PUBCP_WTLCP_ADDR_MS | PUBCP_WTLCP_ADDR_MSB 
B 
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0x0450 AON_MTX_MAIN_LPC_CTR | AON_MTX_MAIN_LPC_CTRL 
L 
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0x0550 SYS_DEBUG_BUS_SEL_CF | SYS_DEBUG_BUS_SEL_CFG 
G 

0x0554 SYS_DEBUG_BUS_SEL_CF | SYS_DEBUG_BUS_SEL_CFG1 
G1 

0x0558 SYS_DEBUG_BUS_SEL_CF | SYS_DEBUG_BUS_SEL_CFG2 
G2 


0x0574 CHIP_TOP_PLL_CNT_DON | CHIP TOP PLL CNT DONE 
E 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 501 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GPR SPREADTRUM SL8541E Device Specification 


0x0594 CA53_PROT_CTRL_NON_S | ca53_PROT_CTRL_NON_SEC 
EC 


0x0598 CSSYS_CFG_NON_SEC CSSYS configuration NON SEC 


0x059C CR5_PROT_CTRL_NON_SE | CR5_PROT_CTRL_NON_SEC 
C 


0x05B0 INT_REQ_PWR_DOWN_FL_ | INT_REQ_PWR_DOWN_FLAG 
ne 
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0x30A4 RES_REG7 RES_REG7 
0x30F0 AON_APB_RSV AON_APB_RSV 


0x3110 FUNCTION_DMA_BOOT_AD | FUNCTION_DMA_BOOT_ADDR 
DR 


5.25.2.1 APB EBU 


0x00000000 AHB_EBO0(0xF401E000) APB_EBO 
0x00001000 AHB_EBO SET AHB_EBO SET 


0x00002000 AHB_EBO CLR AHB_EBO CLR 


AU 
Gë 


AGOGO aO 
seer [sc [so] soso so] soso [so EE E [so [so] so [so 
rsfefa[efafol ee] 7 


E 
"er 
SS 
NI 
NT 
CG 
ER 
"re 


GG 
EEE 
me 


AHB_EBO 
Field Name Type | Set/Cle | Reset Description 
ar Value 


CA53_DAP_EB [31] RW S/C 0x1 DAP Enable. Active High; 
0 : Disable DAP Controller; 
1: Enable DAP Controller; 


EIL a [SSCS 
wee weesje [Aw [sc_for oS 
EREECHEN 
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GPU_EB [27] RW 


[26] 


AP_WDG_EB 


S/C 
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High; 
0 : Disable Cortex-A7 TimeStamp0; 
1: Enable Cortex-A7 TimeStamp0; 


GPU Enable. Active High; 

0 : Disable GPU; 

1: Enable GPU; 

AON Clock controller Enable. Active 
High; 

0 : Disable AON Clock controller; 

1: Enable AON Clock controller; 


MM system Enable. Active High; 

0 : Disable MM system ; 

1: Enable MM system ; 

AP Watch Dog Enable. Active High; 
0 : Disable AP Watch Dog; 

1: Enable AP Watch Dog; 


C TL C S 


IP|_EB [21] RW 


AON_INTC_EB 


V1.1 


"et 
S/C 
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AON Spinlock Enable. Active High; 
0 : Disable AON Spinlock; 
1 : Enable AON Spinlock; 


AON IPI Enable. Active High; 
0: Disable AON IPI; 
1 : Enable AON IPI; 


PIN Reg Enable. Active High; 
0 : Disable PIN Reg; 
1: Enable PIN Reg; 


VBC Enable. Active High; 
0 : Disable VBC; 
1: Enable VBC; 


AUD Enable. Active High; 
0 : Disable AUD; 
1 : Enable AUD; 


AUDIF Enable. Active High; 
0 : Disable AUDIF; 
1 : Enable AUDIF; 


ADI Enable. Active High; 

0 : Disable ADI; 

1 : Enable ADI; 

AON INTC(for Wakeup) Enable. Active 
High; 

0 : Disable AON INTC; 
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EIC_EB [14] RW S/C 0x1 EIC Enable. Active High; 
0 : Disable EIC; 
1 : Enable EIC; 


EFUSE NORMAL EFUSE non-sec Enable. Active High; 
EB 0 : Disable EFUSE: 
1 : Enable EFUSE; 


AP_TMRO_EB AP TMRO Enable. Active High; 
0 : Disable AP TMRO; 
1 : Enable AP TMRO; 


AON_TMR_EB AON TMR Enable. Active High; 
0: Disable AON TMR; 
1 : Enable AON TMR; 
AP_SYST_EB AP SYST Enable. Active High; 
0: Disable AP SYST; 
1 : Enable AP SYST; 
AON_SYST_EB AON SYST Enable. Active High; 
0: Disable AON SYST; 
1: Enable AON SYST; 
KPD_EB KPD Enable. Active High; 
0 : Disable KPD; 
1 : Enable KPD; 


— 
=i 
w 

= 


PWM2 Enable. Active High; 


PWM3_EB PWM3 Enable. Active High; 
0 : Disable PWM3; 
1: Enable PWM3; 
PWM2_EB 
0 : Disable PWM2; 
1: Enable PWM2; 
PWM1_EB PWM1 Enable. Active High; 
0: Disable PWM1; 
1: Enable PWM1; 
DWMO ER PWMO Enable. Active High; 
0 : Disable PWMO; 
1: Enable PWMO; 
GPIO_EB GPIO Enable. Active High; 
0 : Disable GPIO; 
1 : Enable GPIO; 
TPC_EB TPC Enable. Active High; 
0 : Disable TPC; 
1 : Enable TPC; 
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FM Enable. Active High; 
0 : Disable FM; 

1 : Enable FM; 

ADC Enable. Active High; 
0: Disable ADC; 

1: Enable ADC; 


APB_EB1(0x168400A1) APB_EB1 
APB_EB1 SET APB_EB1 SET 
APB_EB1 CLR APB_EB1 CLR 


stor [sc 


| Reset | 
| Bit 
E á 


JAE 
CADE 
me L 


APB ER) 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Fe ES EE Ee ER ES 
CL CM 


as | zP | pis | Ap | AP | CA A | oR 

P EJP T T | 53 ep i : Ki 
EM | mc | Em | mR | mR | wo 

C E|c_]|2ET1EI/ Ga as K 
KR l B | eB] B B | eB |F d 


Cpe [|e we [|r| we [|r | 
fac [se] se] se [se [so] ee] GEE so] se se so] 


n = | 


SERDES DPHY_ | [31] ei Serdes_dpy APB Port Enable. Active 
EB High; 
CROSS_TRIG_EB | [80] [RW [sic jo | Cross trig APB Port Enable. Active High; 
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DBG_EMC_EB [29] RW S/C DBG EMC Port Enable. Active High; 
0 : Disable DBG EMC Port ; 
1 : Enable DBG EMC Port ; 
DBG_EB [28] DBG_sys AON matrix interface clock 
e 


onee [ea [aw CHS 
o a a O 
eme je [aw fse Joo OOo 


N 


CI E CH —s 


AON DMA NOR [22] RW S/C DMA PCLK Enable in non-sec mode. 
MAL_EB Active High; 

0 : Disable PCLK_DMA; 

1 : Enable PCLK_DMA; 


exes fen [aw |sc_jo [SSCS 
mes TH fse o o 


THM1_EB [19] RW S/C THM1 Clock Enable. Active High; 

0 : Disable THM1; 

1 : Enable THM1; 
AON_FOR_AP_IN | [18] RW S/C 0x1 AON for AP INTC Enable. Active High; 
TES 0 : Disable AON INTC; 

1 : Enable AON INTC 


mwone a fwa C E 
wos roxo-es a jaw [sc o | SOS 
DEE Jm II O 


MM VSP ER = MM_VSP EMC Port Enable. Active 
High; 
: : Disable MM_VSP EMC Port ; 
: Enable MM_VSP EMC Port; 


GSP_EMC_EB [13] GSP EMC Port Enable. Active High; 
: : Disable GSP EMC Port ; 
: Enable GSP EMC Port ; 


ZIP_EMC_EB [12] ZIP EMC Port Enable. Active High; 
0: Disable ZIP EMC Port ; 
1 : Enable ZIP EMC Port ; 


DISP_EMC_EB [11] DISP EMC Port Enable. Active High; 
0 : Disable DISP EMC Port ; 
1 : Enable DISP EMC Port ; 
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0 : Disable AP TMR2; 

1: Enable AP TMR2; 
AP_TMR1_EB RW S/C AP TMR1 Enable. Active High; 

0 : Disable AP TMR1; 

1: Enable AP TMR1; 
CA53_WDG_EB RW S/C Cortex-A7 Watch Dog Enable. Active 

High; 

0 : Disable Cortex-A7 Watch Dog; 

1 : Enable Cortex-A7 Watch Dog; 
CLK EMC HEE | [7] RW S/C 0x1 CLK_EMC_REF Enable. Active High; 
EB 0 : Disable CLK_EMC_REF; 

1 : Enable CLK_EMC_REF; 


ee 99 N 


PROBE_EB [5] PROBE Clock Enable. Active High; 
` : Disable PROBE Clock; 
: Enable PROBE Clock; 


AUX2_EB AUX2 Clock Enable. Active High; 
y : Disable AUX2 Clock; 
: Enable AUX2 Clock; 


AUX1_EB AUX1 Clock Enable. Active High; 
0 : Disable AUX1 Clock; 
1 : Enable AUX1 Clock; 
AUX0_EB AUXO Clock Enable. Active High; 
0 : Disable AUXO Clock; 
1 : Enable AUXO Clock; 
THMO_EB THMO Clock Enable. Active High; 
0 : Disable THMO; 
1 : Enable THMO; 
PMU_EB PMU Clock Enable. Active High; 
0 : Disable PMU; 
1 : Enable PMU; 


5.25.2.3 APB_RSTO 


GEE DEHE 


AO TG LD CA DA PU WT SP IPI_ | CK PIN VB AU AU ADI AO 
N_ DS SP 53_ P_ BC LC Lk | SO G S LC D DIF _S N_I 
V1.1 
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AON EOR AP IN 
TC_SOFT_RST 


TGDSP_INTC_SO 
FT_RST 


LDSP_INTC_SOF 
T_RST 


CA53_TSO_SOFT 
_RST 


AON_FOR_AP INTC Soft Reset. Active 
High; 


0 : Keep AON EOR AP INTC in normal 
mode; 


1 : Reset AON EOR AP INTC; 


TGDSP INTC Soft Reset. Active High; 
0: Keep TGDSP INTC in normal mode; 
1 : Reset TGDSP INTC; 


LDSP INTC Soft Reset. Active High; 

0 keep LDSP INTC in normal mode; 
1 : Reset LDSP INTC; 

Cortex-A7 TimeStamp0 Soft Reset. 
Active High; 

0 : Keep Cortex-A7 TimeStamp0 in 
normal mode; 


1 : Reset Cortex-A7 TimeStampo ; 
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DAP_MTX_SOFT 
_RST 


PUBCP_INTC_SO 
FT_RST 


WTLCP_INTC_SO 
FT_RST 


SPLK_SOFT_RST 
IPILSOFT_RST 


CKG_SOFT_RST 


PIN_SOFT_RST 
VBC_SOFT_RST 
AUD_SOFT_RST 
AUDIF_SOFT_RS 
T 
ADI_SOFT_RST 


AON_INTC_SOFT 
_RST 


EIC_SOFT_RST 
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DAP Soft Reset. Active High; 
0 : Keep DAP in normal mode; 
1: Reset DAP; 


PUBCP INTC Soft Reset. Active High; 
0 : Keep PUBCP INTC in normal mode; 
1 : Reset PUBCP INTC; 


AON INTC Soft Reset. Active High; 
0 keep AON INTC in normal mode; 
1: Reset AON INTC; 


AON Splinlock Soft Reset. Active High; 
0 keep AON Splinlock in normal mode; 
1 : Reset AON Splinlock; 


AON IPI Soft Reset. Active High; 
0 Keep AON IPI in normal mode; 
1: Reset AON IPI Splinlock; 


AON Clock Controller Soft Reset. Active 
High; 

0 : Keep AON Clock Controller in normal 
mode; 


1 : Reset AON Clock Controller; 
PIN Reg Soft Reset. Active High; 
0 : Keep PIN Reg in normal mode; 
1: Reset PIN Reg; 

VBC Soft Reset. Active High; 

0 : Keep VBC in normal mode; 

1: Reset VBC; 

AUD Soft Reset. Active High; 

0 : Keep AUD in normal mode; 

1 : Reset AUD; 

AUDIF Soft Reset. Active High; 

0 : Keep AUDIF in normal mode; 

1 : Reset AUDIF; 

ADI Soft Reset. Active High; 

0 : Keep ADI in normal mode; 

1 : Reset ADI; 

AON INTC Soft Reset. Active High; 
0 keep AON INTC in normal mode; 
1 : Reset AON INTC; 

EIC Soft Reset. Active High; 

0 : Keep EIC in normal mode; 

1 : Reset EIC; 
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EFUSE_SOFT_R_ | [14] EFUSE Soft Reset. Active High; 
ST 0 : Keep EFUSE in normal mode; 
1 : Reset EFUSE; 


AP_WDG_SOFT_ | [13] AP Watch Dog Soft Reset. Active High; 

RST 0 : Keep AP Watch Dog in normal mode; 
1 : Reset AP Watch Dog; 

AP_TMRO_SOFT_ | [12] AP TMRO Soft Reset. Active High; 


RST 0 : Keep AP TMRO in normal mode; 
1: Reset AP TMRO; 


AON_TMR_SOFT | [11] AON TMR Soft Reset. Active High; 
_RST 0 : Keep AON TMR in normal mode; 
1: Reset AON TMR; 
AP_SYST_SOFT_ | [10] AP SYST Soft Reset. Active High; 
RST 0: Keep AP SYST in normal mode; 
1: Reset AP SYST; 

AON SYST Soft Reset. Active High; 
0 : Keep AON SYST in normal mode; 
1: Reset AON SYST; 


T_RST 
KPD Soft Reset. Active High; 
0 : Keep KPD in normal mode; 


KPD_SOFT_RST 

1 : Reset KPD; 
PWM3_SOFT_RS PWM3 Soft Reset. Active High; 
T 0 : Keep PWM3 in normal mode; 

1 : Reset PWM3; 
PWM2_SOFT_RS PWM2 Soft Reset. Active High; 
T 0 : Keep PWM2 in normal mode; 
PWM1_SOFT_RS PWM1 Soft Reset. Active High; 
T 0 : Keep PWM1 in normal mode; 

1: Reset PWM1; 


AON_SYST_SOF 


1: Reset PWM2; 
PWMO_SOFT_RS | [4] PWMO Soft Reset. Active High; 
T 0 : Keep PWMO in normal mode; 

1: Reset PWMO; 
GPIO_SOFT_RST | [8] GPIO Soft Reset. Active High; 

0 : Keep GPIO in normal mode; 

1 : Reset GPIO; 


TPC_SOFT_RST |[2] TPC Soft Reset. Active High; 
0 : Keep TPC in normal mode; 
1 : Reset TPC; 


FM_SOFT_RST | [1] RW [s/c In | FM Soft Reset. Active High: 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 511 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ! SL8541E Device Specification 


0 : Keep FM in normal mode; 
1 : Reset FM; 


ADC_SOFT_RST RW S/C ADC Controller Soft Reset. Active High; 
0 : Keep ADC Controller in normal 
mode; 

1 : Reset ADC Controller; 


5.25.2.4 APB_RST1 


0x0000000C AHB_RST1(0x00000000) APB_RST1 
0x0000100C AHB_RST1 SET AHB_RST1 SET 


0x0000200C AHB_RST1 CLR AHB_RST1 CLR 


Sue 7 


AHB_RST1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema fe o je e S 
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[eves eo JI Jee 
engt fea Ia G o 
faocs-sortast| [rw [sco | 
E E E a E 
ee fw e 


T 

pubcp_sim2_aon_t | [23] RW S/C 
op_soft_rst 

pubcp_sim1_aon_t | [22] RW S/C 
op_soft_rst 

pubcp_sim0_aon_t | [21] RW S/C 
op_soft_rst 


THM1_SOFT_RS _ | [20] RW S/C THM1 Soft Reset. Active High; 
T 0 : Keep THM1 in normal mode; 
1 : Reset THM1; 


wsos a [Aw G | SSCS 
EECHER [Aw fse o SCS 
oci soesto [rw fse o [SCS 


ADC3_CAL_SOFT | [16] RW S/C 

_RST 

ADC2_CAL_SOFT | [15] RW S/C 

_RST 

Cem weg ll 


SE SOFT_ | [12] LVDSDIS Soft Reset. Active High; 

0 : Keep LVDSDIS in normal mode; 

1 : Reset LVDSDIS; 
BB_CAL_SOFT_R |] [11] BB LDO Calibration Soft Reset. Active 
ST High; 

0 : Keep BB LDO Calibration in normal 

mode; 


: Reset BB LDO Calibration; 


DCXO_LC_SOFT DCXO TMR Soft Reset. Active High; 
-RST N : Keep DCXO TMR in normal mode; 
: Reset DCXO TMR; 


ne ES SOFT ` AP TMR2 Soft Reset. Active High; 
0 : Keep AP TMR2 in normal mode; 
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AP_TMR1_SOFT_ RW S/C AP TMR1 Soft Reset. Active High; 
RST 0 : Keep AP TMR1 in normal mode; 

1: Reset AP TMR1; 
CA53_WDG_SOF | [7] Cortex-A7 Watch Dog Soft Reset. Active 
T_RST High; 

0 keep Cortex-A7 Watch Dog in 

Gi mode: 

: Reset Cortex-A7 Watch Dog; 

ap_sim_aon_top_s | [5] 
oft_rst 


DMC_PHY_SOFT | [4] RW S/C DMC PHY Soft Reset. Active High; 

_RST 0.: Keep DMC PHY in normal mode; 
1: Reset DMC PHY; 

GPU_THMA SOF | [3] RW S/C 

T_RST 

ARM_THMA_SOF | [2] RW S/C 

T_RST 


THMO_SOFT_RS _ | [1] RW S/C THMO Soft Reset. Active High; 
T 0 : Keep THMO in normal mode; 
1 : Reset THMO; 
PMU_SOFT_RST RW S/C PMU Soft Reset. Active High; 
0 : Keep PMU in normal mode; 
1 : Reset PMU; 


5.25.2.5 APB_RTC_EB 


0x00000010 APB_RTC_EB(0x000380FF) APB_RTC_EB 
0x00001010 APB_RTC_EB SET APB_RTC_EB SET 


0x00002010 APB_RTC_EB CLR APB_RTC_EB CLR 


EE EE REES 


- r 


ze EE eetk 
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Le et a E DEER ES RES D 


GEG G [oe EEESE 


Set/Clr 


APB_RTC_EB 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eserves ës [seo _| 
Pees [19 [po e eee 


BB CAL RTC EB |} [18] RTC Clock Enable of BB LDO 
Calibration. Active High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 


oo LC_RTC_ | [17] RTC Clock Enable of DCXO TMR. 
Active High; 


0 : Disable RTC Clock; 
1 : Enable RTC Clock; 


AP_TMR2_RTC_E | [16] RTC Clock Enable of AP TMR2. Active 
B High; 


0 : Disable RTC Clock; 
1 : Enable RTC Clock; 


AP_TMR1_RTC_E | [15] RTC Clock Enable of AP TMR1. Active 
B High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 


GPU_THMA_RTC | [14] RW S/C 

_AUTO_EN 

ARM_THMA_RTC | [13] RW S/C 

_AUTO_EN 

STI (E ITT 
e E 
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Im PIER "mg To fse Jo | 
RW S/C 


CA53_WDG_RTC RTC Clock Enable of Cortex-A7 Watch 
ER Dog. Active High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 
AP_WDG_RTC_E S/C RTC Clock Enable of AP Watch Dog. 
B Active High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 


EIC_RTCDV5_EB | [7] RTC DIV5 Clock Enable of EIC. Active 
High; 


0 : Disable RTC DIV5 Clock; 
1 : Enable RTC DIV5 Clock; 


EIC_RTC_EB RTC Clock Enable of AP EIC. Active 
High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 

B 

E 


High; 

0: Disable RTC Clock; 

1 : Enable RTC Clock; 

RTC Clock Enable of AON TMR. Active 
High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 

RTC Clock Enable of AP SYST. Active 
High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 


AP_TMRO_RTC_E RTC Clock Enable of AP TMRO. Active 


AON TM RTC 
AP SYST RTC E 
AON_SYST_RTC | [2] RTC Clock Enable of AON SYST. Active 
E High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 


B 
B 


RTC Clock Enable of KPD SYST. Active 
High; 

0: Disable RTC Clock; 

1 : Enable RTC Clock; 

RTC Clock Enable of Architecture. 
Active High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 


Note : This bit should be always 
asserted, unless in debug purpose. 


KPD_RTC_EB 


ARCH_RTC_EB 
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5.25.2.6 REC_26MHZ_BUF_CFG 


0x00000014 REC_26MHZ_BUF_CFG(0x00000011) REC_26MHZ_BUF_CFG 


0x00001014 REC_26MHZ BUF CFG SET SE oia 


0x00002014 REC_26MHZ_BUF_CFG CLR i 


fe Ee EE E EEEEEEEE 


Reserved 


e 
S/C 
Ees 


Set/Clr 


BE o T 


D A P E 


Set/Clr s/c 


REC_26MHZ_BUF_CFG 


H (E "TTT Fe 
ar Value 

feed TOH Je ll 

Pu prosese [rsa Jaw [se fo | 

ena fra JI fse o S 


REC_26MHZ_1_C | [4] RW S/C 0x1 RF sinewave 26M clock receive buf1 
UR_SEL bias current select signal: 
1:72uA 0: 36uUA 


ena en [AO se fed CSCS 


REC_26MHZ 0 C RW S/C 0x1 RF sinewave 26M clock receive buf0 
UR_SEL bias current select signal: 
1:72uA 0: 36uA 
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5.25.2.7 SINDRV_CTRL 


pe Ts [|= [el e e paaa EEGEN 


- o 


L 


SINDRV_L 


CLK26M_RESERVED REC_26MHZ_SR_TRIM VL 


SINDRV_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea njo e fo 


CLK26M_TUNED _ T eege sel 
SEL 0: CLK26M_TUNED from CLKBUFIN 
1: CLK26M_TUNED from RPLL26M 


CLK26M_RESER [19: 9] lal e d Reserved bits 
REC_26MHZ_SR_ | [8: 5] slew rate trim 
TRIM 


omne fea rw fe 


SINDRV_CLIP_M s 
ODE 
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PRS e S P ooo 


sao L L G a g 


5.25.2.8 ADA SEL CTRL 


Ten Tn [ol =| [= Tas [aaas Tn Tans] 
K | 


- T 


EL 
w) fe e 
EES ES ES EES ES ES GES ES ES HHHH 


ADA_SEL_CTRL 


Field Name Type ee Reset Description 
Value 


a SE 


TW_MODE SEL B HT a 0: work in W/G mode: 1: work in T/G 
mode 


EES 


AFC DAG SYS S [1 = 

EL 

cal ll cl LE a 
EL 
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5.25.2.9 VBC_CTRL 


RRE RECH 
REECH 
"rees JEE lesen 
pe Ts [|= [ela] e a a a EES 


VBC_DA2 
Reserved AUD_INT_ NN 
SYS_SEL F SEL J 


=! 


O GI 


Oervupergos 


T mi 


VBC_ADO1 VBC_DA01 VBC_ADO1 VBC_DA01 VBC_DA23 
Reserved INT_SYS INT_SYS Reserved DMA_SY DMA_SY DMA_SY 
SEL SEL S_SEL S_SEL S_SEL 


m| e e e e e e e ee 
DROE 


VBC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eves emn [RO [seo S 


AUDIF_CKG_AUT | [20] RW S/C 
O_EN 


AUD_INT_SYS_S | [19:18] | RW S/C 

EL 

VBC_DA23_INT_ [17:16] | RW S/C 

SYS_SEL 

ena fajo je fe | OCS 
vca [usia [ew [sc o | 
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SYS SEL SEL 


EE DAO1_ [11: Gre 
SYS SEL 


| reseved ` | reseved ` 


VBC_AD01_DMA_ | [7: ea 
SYS_SEL 


VBC_DA01_DMA_ | [5: 4] 

SYS_SEL 

VBC_DA23_DMA_ | [3: 2] RW S/C 
SYS SEL 

VBC_DMA_WTLC In RW S/C 
P_ARM_SEL 

VBC_DMA_PUBC RW S/C 
P_ARM_SEL 

5.25.2.10 PWR_CTRL 


œ pelala lele s paa aa e e e 


| Type | 
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Pt | tt ee 
ove EE EE EENEG 


EE EE EE EES [so ec [so] se | 
Pee ERER bell feb Z GRE 


PWR_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ea [RO [SOO 
S 
C fea o G | SSCS 
a a 
e e fo fe 


FORCE_DSI_DBG a 
Ww SHUTDOW 
FORCE_CSI_S_P_ } [20] 
HY _SHUTDOWNZ 


USB PHY PD S - 7] RW S/C Small power switch of USB_PHY 
O:power on USB_PHY.(default) 
1:power down USB_PHY 
power down USB_PHY sequence 
set USB_PHY_PD_S and 
USB_PHY_PD_L to 1'b1 
power on USB_PHY sequence 
set USB_PHY_PD_S to 1'b0 
after 100us or ims, set 
USB PHY PD L to 1'b0(software 
control) 
finaly power on the USB_PHY. 


USB_PHY_PD_L [16] Large power switch of USB_PHY. 
O:power on USB_PHY.(default) 
1:power down USB_ PHY. 


GA _DSI_PS_PD | [15] Small power down MIPI 

— O:power on MIPI; 
1:power down MIPI. (default) 
power down MIPI_DSI sequence 
set MIPI_DSI_PS_PD_S and 
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MIPI_DSI_PS_PD_L to 1'b1 
power on MIPI_DSI sequence 
set MIPI_LDSI_PS_PD_S to 1'b0 


after 100us or 1ms , set 
MIPI_DSI_PS_PD_L to 1'b0(software 
control) 


finaly power on the MIPI_DSI PHY 


Large power down MIPI 
-L O:power on MIPI; 
1:power down MIPI. (default) 


MIPI_CSI_2P2LA Small power down MIPI 
NE_PS_PD_S O:power on MIPI; 
1:power down MIPI. (default) 


power down MIPI_4LANE_CSI 
sequence 

set MIPI_4LANE_CSI_PS_PD_S and 
MIPI_4LANE_CSI_PS_PD_L to 1'b1 
power on MIPI_CSI_4LANE sequence 
set MIPI_CSI_4LANE_PS_PD_S to 
(bü 


after 100us or 1ms, set 
MIDI CSI ALANE PS PD L to 
1'b0(software control) 


finaly power on the MIPI_CSI_4LANE 


MIPI_CSI_2P2LA Large power down MIPI 


NE PS PD L O:power on MIPI; 


1:power down MIPI.(default) 


MIDI CSI ALANE Small power down MIPI 

_PS_PD_S O:power on MIPI; 
1:power down MIPI.(default) 
power down MIPI_2LANE_CSI 
sequence 
set MIP 2LANE CSI DPS DPD 5 and 
MIDI 2LANE_CSI_PS_PD _L to 1'b1 
power on MIPI_CSI_2LANE sequence 
set MIPLCSI2LANE PS PD Sto 
(bü 
after 100us or ims, set 
MIPI_CSL2LANE PS PD L to 
1'b0(software control) 


finaly power on the MIPI_CSI_2LANE 
PHY 


MIPI ES PERNE [10] Large power down MIPI 
-PS_P O:power on MIPI; 
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`—` TT Tree een MÉ eet 
EE 
oe 


freserved ` freserved ` 


CS ISO SW EN CE 
_4LANE 


CSI 1S0. SW_EN [4] 
_2P2LA 
FORCE_DSI_PHY | [2] 
_SHUTDOWNZ 
FORCE_CSI_PHY | [1] 
_SHUTDOWNZ 


reserved 


5.25.2.11TS_CFG 


0x00000028 TS_CFG(0x00004000) TS_CFG 
0x00001028 TS_CFG SET TS_CFG SET 


0x00002028 TS_CFG CLR TS_CFG CLR 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 24 | 20 | 19] 18 | 17 | 16 | 


Reserved 


ve E 
sect SS 


- ll ) Reserved Reserved 
| Type _| fo | aw 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 524 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GPE SPREADTRUM SL8541E Device Specification 
Rest [TTL l a] fete] o|o| 


TS_CFG 


Field Name Type SE Reset Description 
Value 


ana meee 
DBG_TRACE_CT | [14] 

RL_EN 

_2 

CSYSREQ TSL | [12] RW S/C 

P_2 

1 

P_1 


mo e OPS SS 
SUE RE 


C 
EVENTACK_RES = 

TARTREQ_TSO1 

e ea o e 

EVENT_RESTAR = 

TREQ_TSO1 

EVENT _HALTRE RW S/C 

Q_TS01 


5.25.2.12 BOOT_MODE 


Cen [= [0 [==] 7[ [5 [%]=[2[a[] ell oo, 
C 


Reserved 


we TS OS SS 


Set/Clr SIC 
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SC E 


S EE Ge [ro | ro | ro | ro Lee Ke 
ESS SSS a e eae ss 


Set/Clr 


BOOT_MODE 


Field Name Type Set/Cle | Reset Description 
ar Value 
era [ao [se o 
ARM_JTAG EN _ | [13] [RW [sic In | AON ARM JTAG enable 


WPLL_OVR_FRE | [12] N SN ve WPLL Over Frequency from 921.8M to 
Q_SEL 12 


ma jr isc EE 
PTEST_FUNC_AT RW S/C 

SPEED_SEL 

PTEST_FUNC_M KKE O Function Test mode status. 

ODE 


| reseved ` | reseved ` 


FUNCTST_DMA_ e e e e e ae Function DMA test mode status. 
EB 


uspomena [RO fee [0 GL OOO 
[aM BOOT Most (ro fse fo | Swapping Pnv 
aam eoor woz [ia (ro fsc [o | Swapping Pnvatie 
aam eoor MoT [ti (ro fse fo | Swapping Pinvatie; 
[aw BOT moo [tm Te fse [o | Swapping Pnv 


5.25.2.13 BR BG CTRL 


0x00000030 BB_BG_CTRL(0x00001C0C) BB_BG_CTRL 
0x00001030 BB_BG_CTRL SET BB_BG_CTRL SET 


0x00002030 BB_BG_CTRL CLR BB_BG_CTRL CLR 
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Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 28 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


SS 
BB_BG_R 
Reserved on T S BB_LDO_V 


| Type | 


a Bees 


BB_LDO_R 


R 
EFCTRL eserved 


"0 moo ol 


mol 


ze GOE EE 


Set/Clr 


BB_BG_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


CEE fo 


BB_CON_BG = ee selftest ref voltage output 
enable 
0 (def) disable test ref voltage output 
1 enable test ref voltage output 
BB_BG_RSV [21: 20] ae eel Cee Reserved bits 


BB_LDO_V [19: 16] SE L DO output level 
(def) 0.9V 


SCH BG_RBIAS_E | [15] Internal generating current enable 
0 (def) disable int generating current 
1 enable int generating current 
Ou: BG_IEXT_IB_ | [14] External current input enable 
0 (def) disable ext current input 
1 enable ext current input 


EE 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 527 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


ER ! SL8541E Device Specification 


PD EN = | EN 


ee ll E 
meme fe fee 
i all a E 


EE [so 


BB_BG_AUTO_P i 

D_EN 

BB_BG_SLP_PD_ | [2] RW S/C 0x1 
EN 

BB_BG_FORCE_ | [1] RW S/C 

ON 

BB_BG_FORCE_ RW S/C 

PD 


5.25.2.14CP_ARM_JTAG_CTRL 


0x00000034 CP_ARM_JTAG_CTRL(0x00000000) CP_ARM_JTAG_CTRL 


0x00001034 CP_ARM_JTAG_CTRL SET ie 


0x00002034 CP_ARM_JTAG_CTRL CLR Ee 


EE 
EA 


Reserved 


K 


Sg CP_ARM_JTAG_P 
oe IN_SEL 


"me 
C EE 0 EEE EEE HH 


CP_ARM_JTAG_CTRL 


Field Name Type ee Reset Description 
Value 


pn se Pe 
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CP_ARM_JTAG_ | [2:0] RW S/C 
DIN SEL 


5.25.2.15 PLL_SOFT_CNT_DONE 


0x00000038 PLL_SOFT_CNT_DONE(0x0000031F) PLL_SOFT_CNT_DONE 


0x00001038 PLL_SOFT_CNT_DONE SET Ga S 


0x00002038 PLL_SOFT_CNT_DONE CLR PLL E SN DONE 


Pa [ole EE EE ENEE alae le ele 
| Name | Reserved 


hb Reserved Reserved Ñ Ñ Reserved 


Tie e ele e ee GG 


Set/Clr 


PLL_SOFT_CNT_DONE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ea o GHS 
EE 
EE 


en pao fe 


XTLBUF1_SOFT_ eege count to stability by software. 
CNT_DONE 
XTLBUFO_SOFT_ XTLBUFO count to stability by software. 
CNT_DONE 
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LVDSPLL_SOFT_ = po count to stability by software. 
CNT_DONE 

LPLL_SOFT_CNT ae ae oan ae WPLL count to stability by software. 
_DONE 


TWPLL_SOFT_C_ | [2] RW S/C 0x1 TDPLL count to stability by software. 
NT_DONE 

DPLL_SOFT_CNT | [1] RW S/C 0x1 DPLL count to stability by software. 
_DONE 

MPLL_SOFT_CNT O KH MPLL count to stability by software. 
_DONE 


5.25.2.16 DCXO_LC_REGO 


0x0000003C DCXO_LC_REG0(0x00000000) DCXO_LC_REGO 
0x0000103C DCXO_LC_REGO SET DCXO_LC_REGO SET 


0x0000203C DCXO_LC_REGO CLR DCXO_LC_REGO CLR 


Br | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


KE 
rea o ER 
m [selel Ts TSTST ie eee e 
S 
LC 
C 
NT 
x 


- S 


= ë BD - T 
C 
eee E 9 EE EEE 25 HH 


DCXO_LC_REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EELER EES ER 


[oo a pran a rna vns 
feseves TL G S 
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LR 


DCXO_LC_CNT_ Co T Clear DCXO LC counter. 


5.25.2.17 DCXO_LC_REG1 


s TSTST STs] Laas Ts TSTs Ta 
s T 


DCXO_LC_CNT 
me [OO 
me [TTT ES ES ESESESER 
EES en EEE 


DCXO_LC_CNT 


w ooo SO OAN 
me PPP PPP PP PrP 


DCXO_LC_REG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Poore [era [ro [m fo ooon 


5.25.2.18 MPLL_CFG1 


0x00000044 MPLL_CFG1(0x00D60822) MPLL_CFG1 
0x00001044 MPLL_CFG1 SET MPLL_CFG1 SET 


| oxo0002044 | MPLL_ |S MPLLLCFGICLR oOo O CLR MPLL_ MPLL_CFGICLR é| CLR 


e lefe eee e E 


MP u |u 
LL 
Reserved MPLL_RES DIV MO MPLL_LPF 
D S D_ 
E EN 


ze O EES 
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Ode N 
LPF 
ECZACI ef 


MPLL_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eea ma o e o | OCOC—C‘~C~*? 


MPLL_RES [29: 22] | RW S/C 0x3 PLL reference clock input control bits: 
2'b00: 2M (26MH7/13) 
2'b01:4M (26MH7/6.5) 
2'b10: 13M (26MH7/6.5) 
2'b11: 26M 


NE 


MPLL_DIV_S [20] RW S/C 0x1 MPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


MPLL_MOD_EN [19] N ANT O PLL modulator mod en, default value is 
1'b0. 

MPLL_SDM_EN [18] PLL modulator sdm_en, default value is 
1'b1. 


MPLL_LPF [17: 15] MPLL LPF resistor & cap control bits. 
ara [Ro [sc fo HS 
MPLL_IBIAS [12: 11] MPLL charge pump current control bits. 


MPLL_N [10: 0] RW S/C 0x22 MPLL fedback divider. To Configure 
MPLL Frequence is "MPLL_N" * 
"MPLL_REFIN"; 


5.25.2.19MPLL_CFG2 


0x00000048 MPLL_CFG2(0x133B13B1) MPLL_CFG2 
0x00001048 MPLL_CFG2 SET MPLL_CFG2 SET 


0x00002048 MPLL_CFG2 CLR MPLL_CFG2 CLR 


DS a Ee ES 


Res 


MPLL_NINT MPLL_KINT 
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CO oe [or 
Preset ole} fal ]* abel ed KASS 


MPLL_CFG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena en ROS 
CT e 7 
wam [9.257 [Aw [80 owe 


MPLL_KINT [22: 0] RW S/C 0x3b13 | MPLL fedback divider. To STEEN 
b1 MPLL Frequence i is "MPLL_N 
"MPLL_REFIN"; 


5.25.2.20 DPLL_CFG1 


0x0000004C DPLL_CFG1(0x00D61031) DPLL_CFG1 
0x0000104C DPLL_CFG1 SET DPLL_CFG1 SET 


| oxov00204c | DPLL_CFG1 CLR DPLL_ | DPLL_CFGICLR | CLR 


a ee e eee e e E 


-E B 8 


Reserved DPLL_IBIA 
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Rabad `: ` 
| Tye Io FMM Pw 


[suc RER EES see | me 
rese | o Dele TTT e fal | [> T 


DPLL_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE [RO |e Jo 


DPLL_RES em 22] SE reference clock input control bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26MHZz/6.5) 
2'b10: 13M (26MHZz/6.5) 
2'b11: 26M 


NE 


DPLL_DIV_S [20] RW S/C 0x1 DPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


DPLL_MOD_EN [19] w EAN PLL modulator mod_en, default value is 
1'b0. 

DPLL_SDM_EN [18] PLL modulator sdm_en, default value is 
1'b1. 


DPLL_LPF [17: 15] DPLL LPF resistor & cap control bits. 
mao [sc jo | 
DPLL_IBIAS (12: 11] DPLL charge pump current control bits. 
: RW S/C 


DPLL fedback divider. To Configure 
DPLL Frequence is "DPLL_N" * 
"DPLL_REFIN"; 


5.25.2.21 DPLL_CFG2 


0x00000050 DPLL_CFG2(0x19A76276) DPLL_CFG2 
0x00001050 DPLL_CFG2 SET DPLL_CFG2 SET 
0x00002050 DPLL_CFG2 CLR DPLL_CFG2 CLR 


Bi | st | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Pmt 


Reserved DPLL_NINT DPLL_KINT 


K e H T HS 
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Preset fo fal | 
KSE 
ES 


EE EE 
res | Tefal ESERES A > ES 


DPLL_CFG2 


Field Name Type SEH Reset Description 
Value 


eg nn Oe pE 
aran ER mn 


DPLL_KINT = 0] RW S/C 0x2762 | DPLL fedback divider. To ER 
76 DPLL Frequence i is "DPLL_N 
"DPLL_REFIN"; 


5.25.2.22 TWPLL_CFG1 


0x00000054 TWPLL_CFG1(0x00D6103B) TWPLL_CFG1 
0x00001054 TWPLL_CFG1 SET TWPLL_CFG1 SET 
0x00002054 TWPLL_CFG1 CLR TWPLL_ | TWPLL_CFGICLR | CLR 


TWPLL_RES 


TWPLL_N 


RW 


RW 
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TWPLL_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea fma [ro [se jo [| SSCS 


TWPLL_RES [29:22] | RW S/C 0x3 PLL reference clock input control bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26MHZ2/6.5) 
2'b10: 13M (26MHZz/6.5) 
2'b11: 26M 


TWPLL_LOCK_D | [21] S/C 
ONE 


TWPLL_DIV_S [20] RW S/C 0x1 TWPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


TWPLL_MOD_EN | [19] a eal el PLL modulator mod_en, default value is 
1'b0. 

TWPLL_SDM_EN | [18] PLL modulator sdm_en, default value is 
1'b1. 


EL ALR N EE 
Teena [tera [Ro fse fo 


TWPLL_IBIAS [12:11] Pee |sgrevermrrere TWPLL charge pump current control 
bits. 

TWPLL_N [10: 0] Ox3b TWPLL fedback divider. To Configure 
TWPLL Frequence is "TWPLL_N" * 
"TWPLL_REFIN": 


5.25.2.23 TWPLL_CFG2 


TWPLL_CFG2(0x1D89D89D) TWPLL_CFG2 
TWPLL_CFG2 SET TWPLL_CFG2 SET 


TWPLL_CFG2 CLR TWPLL_CFG2 CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved TWPLL_NINT TWPLL_KINT 


K o HH T S 
[rose TT TTT TTT RER 
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RE ROE EH EU K HE el es eS 
| Name | TWPLL_KINT 


Ga W K s 
me L TTT TTT 


TWPLL_CFG2 


Field Name Type =e Reset Description 
Value 


Toned ra [ro Jee Te 
Fa EE aan E Ea s E 


TWPLL_KINT = 0] RW S/C 0x9d89 | TWPLL fedback divider. To GE 
d TWPLL Frequence i is "TWPLL_N 
"TWPLL_REFIN"; 


5.25.2.24 LTEPLL_CFG1 


0x0000005C LTEPLL_CFG1(0x00D6102F) LTEPLL_CFG1 
0x0000105C LTEPLL_CFG1 SET LTEPLL_CFG1 SET 


| oxo000205c ` LTEPLL | LTEPLLCF@ĪCLR  ű f| CLR LTEPLL | LTEPLL_CFG1CLR | CLR 


GE AEA 


LTE | LTE 
Ge es 
LTEPLL_L 
Reserved LTEPLL_RES 00 OM pr 


oo 


LTE 
PLL LTEPLL_IB 
z Reserved IAS LTEPLL_N 


EG a a 


LTEPLL_CFG1 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


ema ao e fo 


LTEPLL_RES = 22] e reference clock input control bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26MHZ2/6.5) 
2'b10: 13M (26MHZz/6.5) 
2'b11: 26M 


LTEPLL_LOCK_D | [21] S/C 
ONE 


LTEPLL_DIV_S [20] RW S/C 0x1 LTEPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


LTEPLL_MOD_EN | [19] ER PLL modulator mod en, default value is 
1'b0. 

LTEPLL_SDM_EN | [18] PLL modulator sdm_en, default value is 
1'b1. 


feseves [navy fro [sco | SSCS 


LTEPLL_IBIAS [12: 11] LTEPLL charge pump current control 
bits. 

LTEPLL_N [10:0] | RW S/C 0x2f LTEPLL fedback divider. To Configure 
LTEPLL Frequence is "LTEPLL_N" * 
"LTEPLL_REFIN"; 


5.25.2.25 LTEPLL_CFG2 


0x00000060 LTEPLL_CFG2(0x17A17A17) LTEPLL_CFG2 
0x00001060 LTEPLL_CFG2 SET LTEPLL_CFG2 SET 


0x00002060 LTEPLL_CFG2 CLR LTEPLL_CFG2 CLR 


| Bit_| st | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Namib Pte 


Reserved LTEPLL_NINT LTEPLL_KINT 


"ell 
Preset fo fo] [al a 
SSES 


LTEPLL_KINT 
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LTEPLL_CFG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena a o e S 
EE 


LTEPLL_KINT = 0] RW S/C 0x217a | LTEPLL fedback divider. To Configure 
17 LTEPLL Frequence i is "LTEPLL_N" 
"LTEPLL_REFIN"; 


5.25.2.26 LVDSRFPLL_CFG1 


LVDSRFPLL_CFG1(0x00D48826) 
| 0x00002064 | LVDSRFPLL_CFG1 CLR 
e flee ele eee ee re 


LVDSRFPL 
Reserved LVDSRFPLL_RES S 
N 


NE 
En No 
E BEER EES EES 


LVDSRFPLL_N 


LVDSRFPLL_CFG1 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


EIERE ERC 


LVDSRFPLL_RES | [29:22] | RW S/C 0x3 PLL reference clock input control bits: 
2'b00: 2M (26MH7/13) 
2'b01: 4M (26MH7/6.5) 
2'b10: 13M (26MHZz/6.5) 
2'b11: 26M 


LVDSRFPLL_LOC | [21] 
K_DONE 


enone DIV | [20] LVDSRFPLL feedback divider select 
D signal: 

0: integer divider 

1: fractional divider 

Default is 1. 


Se MO BREMER ES PLL modulator mod en, default value is 
1'b0. 

foe = SD In 9 [SC eh" PLL modulator sdm_en, default value is 
1'b1. 

LVDSRFPLL_LPF | [17: 15] ee LVDSRFPLL LPF resistor & cap control 
bits. 


pma meajo feo 


LVDSRFPLL_IBIA | [12: 11] EOS charge pump current 

S control bits. 

LVDSRFPLL_N [10: 0] RW S/C 0x26 LVDSRFPLL fedback divider. To 
Configure LVDSRFPLL Frequence is 
"LVDSRFPLL_N" * 
"LVDSRFPLL_REFIN"; 


5.25.2.27 LVDSRFPLL_CFG2 


0x00000068 LVDSRFPLL_CFG2(0x26762760) LVDSRFPLL_CFG2 
0x00001068 LVDSRFPLL_CFG2 SET LVDSRFPLL_CFG2 SET 


0x00002068 LVDSRFPLL_CFG2 CLR LVDSRFPLL_CFG2 CLR 


LVDSRFPLL_NINT LVDSRFPLL_KINT 
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ie [ele RER 


LVDSRFPLL_KINT 


CO EE 
me fo [al > [aa 


LVDSRFPLL_CFG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


e ie 


LVDSRF_PLL_CL = SE PLL clock output enable signal: 
KOUT_EN 0: Disable clock ouput 
1: Enable clock ouput 


LVDSRFPLL_ NIN | [29: 24] ee ee rä 

LVDSRFPLL_ KIN | [23: 0] 0x7627 LVDSRFPLL fedback divider. To 
Configure LVDSRFPLL Frequence is 
"LVDSRFPLL_N"* 
"LVDSRFPLL_REFIN": 


5.25.2.28 AON_REG_PROT 


0x0000006C AON_REG_PROT(0x80000000) AON_REG_PROT 
0x0000106C AON_REG_PROT SET AON_REG_PROT SET 
0x0000206C AON_REG_PROT CLR AON_REG_PROT CLR 


Reserved 


Peel bP PP PPP PPP Ppl, 
Pen fsfufolelsfolefel7tels{«]>]*] Jo 
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| Name | REG_PROT_VAL 
Type RW 


me TTT TTT TTT TTT 


AON_REG_PROT 


Field Name Type | Set/Cle | Reset Description 
S Value 
SC CTRL_PR [31] This bit will be 1 only when 
GE PROT_REG is set 0x9620 


REG_PROT_VAL T 0] (een Se when set 0x9620, LDSP control 
could be active. 
Only when set 0x8810, TDSP control 
could be active. 

5.25.2.29 DSL PHY CTRL 


0x00000070 DSI_PHY_CTRL(0x00870000) DSL PHY CTRL 
0x00001070 DSI_PHY_CTRL SET DSI_PHY_CTRL SET 
0x00002070 DSI_PHY_CTRL CLR DSI_PHY_CTRL CLR 


w) e ë H H 
C EIH H 
CEE EE EES RES HHEH 

Cen Je [elele TTS TSTST TSTS 


DSL HES 


C 
T 
me [TTT TTT TTT 


DSL PHY CTRL 
Field Name Type | Set/Cle | Reset Description 
ar Value 
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Leg ëss [se fo] OOS 
ours fea jaw [sc o | ooo 


osme (eea rw [sc In 
E TECH [sc [or [SSCS 
oses TER [sco | SCS 


5.25.2.30 CSI_2L_PHY_CTRL 


fe EE Ee 2 ed EEE 


a 
Reserved CSI_2L_RCTL 


E rr ëss 


EE EE 


| Name | CSI_2L_RES 


Ea O O s T 5 
mea [TT e ELE e TTT 


CSI 2L PHY CTRL 


HR (TTT in 
ar Value 

feed (wren Je ll 

Es jie Aw [se fo | ooo 

caan fow [se jo | SSCS 

caas [Aw [se jo | SCS 


5.25.2.31 CSI_2P2L_S_PHY_CTRL 


0x00000078 CSI_2P2L_S_PHY_CTRL(0x00200000) CSI_2P2L_S_PHY_CTRL 


0x00001078 CSI 2P2L_S PHY_CTRL SET CSI_2P2L_S PHY CTRL 
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SE EE EE EE 


0x00002078 CSI_2P2L_S_PHY_CTRL CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


7 RS 


CSI_2P2L_S_PHY_CTRL 
CLR 


i e Feel e 
Pen TSTST TSTS e ie e ee e 


CSI_2P2L_S_PHY_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema ajo e p 


CSI_2P2L_TESTC = 

LRS 

CSI_2P2L TESTC | [22] RW S/C 
LR $ SEL 

CSI_2P2L_TESTC | [21] RW S/C 0x1 
LK S EN 


ENEE 
GEES 


5.25.2.32 CSI_2P2L_M_PHY_CTRL 


0x0000007C CSI_2P2L_M_PHY_CTRL(0x00270000) CSI_2P2L_M_PHY_CTRL 


0x0000107C CSL 2P2L_M_PHY_CTRL SET CSI_2P2L_M_PHY_CTRL 
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SE EE DEE EE 


0x0000207C CSI_2P2L_M_PHY_CTRL CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19| 18 | 17 | 16 | 


7 x 


CSI_2P2L_M_PHY_CTRL 
CLR 


| Name | CSI_2P2L_RES 


CSI_2P2L_M_PHY_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema ajo e fo 


CSI_2P2L_TESTC = 

LR_M 

CSI_2P2L_ TESTC | [22] RW S/C 
LR M SEL 


CSI_2P2L_TESTC | [21] RW S/C 0x1 
LK MEN 


ee 
EE 


5.25.2.33 CSI_2P2L_DBG_PHY_CTRL 


0x00000080 CSI_2P2L_DBG_PHY_CTRL(0x00800000) RE e E 
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0x00001080 CSI_2P2L_DBG PHY CTRL SET E eee a 


0x00002080 CSI 2P2L_DBG PHY CTRL CLR CS) S PHY_CT 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


kache 3 a S 


S Bee è 
Ed ES ES EES RER ES HR ZEE 
m Taa Tass TSTS TSS TT 


Reserved 
Ee EES REN 
|Feset Le Tele telstelstelsteleteleteletel 


CSI_2P2L_DBG_PHY_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(eng feao [see | SSCS 


CSI_2P2L_ DBG_ | [25] RW S/C 

EN 

CSI_2P2L_DBG_I | [24] RW S/C 

F SÈL 

CSI_2P2L_DBG_T | [23:20] | RW S/C 0x8 
RIMBG 


feseved TE rose jo [SSCS 
feseves [sai [ro [sco | SCS 


5.25.2.34 CSI_2P2L_PHY_CTRL 


0x00000084 CSI_2P2L_PHY_CTRL(0x00000001) CSI_2P2L_PHY_CTRL 


0x00001084 CSI_2P2L_PHY_CTRL SET ania EE 


0x00002084 CSI_2P2L_PHY_CTRL CLR Rania can 
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Cer TSTST TSTST aas TSTST 
EE 
Es 


B 


= G 
EZ 
| Reset a a E T |_| 


CSI_2P2L_PHY_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eea C e e 


CSI_2P2L_MODE 
_SEL 


5.25.2.35 AON_CGM_CFG 


5 EEE Ee Laas Ts TSTST] 
CRT | weem Lesen | 


| Name | PROBE_CKG_SEL AUX2_CKG_SEL AUX1_CKG_SEL AUX0_CKG_SEL 
Twej ow | w | w J| w _ 


AON_CGM_CFG 
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a ae T 
SEES CKG_DIV | [31: 28] aca ae po Probe Clock Division Configure. 
AUX2_CKG_DIV | [27:24] [RW Jna In Aux2 Clock Division Configure. 
AUX1_CKG_DIV | (23:20) |RW (NA |o | Auxt Clock Division Configure. 
AUXO_CKG_DIV |[19:16] |RW NA |o | Aux0 Clock Division Configure. | 


PROBE _ CKG_SE | [15: 12] ee ie Same as Aux0 Definiation. 


AUX2_CKG_SEL [11: 8] [RW [NA In Same as Aust Definiation. 
AUX1_CKG_SEL IA |RW (NA fo ` (Some as Aux0 Definiation. 


AUX0_CKG_SEL [3: 0] RW NA Aux0 Clock Source Selection: 
0000 clk_32k_aon 
0001 clk_rpll_26m_aon 
0010 XBUFO_CLKOUT 
0011 XBUF1_CLKOUT 
0100 clk_dpll_41m7_aon 
0101 clk_twpll_48m_aon 
0110 clk_mpll_div32 
0111 clk_Itepll_30m72_aon 
1000 clk_lvds_div32 
1001 clk_gpll_37m5_aon 
1010 clk_mipi_dsi_dbg_div2 
1011 clk_isppll29m25_aon 
1100 clk_32m_clkout 
1101 clk_mipi_csi4l_test_div8 
1110 clk_mipi_dsi_test_div8 
1111 clk_usb_test 


5.25.2.36 DFS_CLK_GATE_CFG 


0x0000008C DFS_CLK_GATE_CFG(0x0000661E) DFS_CLK_GATE_CFG 


0x0000108C DFS_CLK_GATE_CFG SET E 


0x0000208C DFS_CLK_GATE_CFG CLR DFS_CLK_GATE_CFG 


Br |31| 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


dmc_ckg_sel_defa 
ult 


w|) e o HT 
me ES ES ER ERER SES ER ES ESESESER 
KSE ESESESESESESESER 
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dmc_ckg_sel_default = WW pub_dfs_switch_wait_time 


DFS_CLK_GATE_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma en jo e e 


dmc_ckg_sel_curr | [26: 19] 
ent 

dmc_ckg_sel_defa | [18: 11] 
ult 

_sel 

Sg dfs_switch_w | [8: 1] 
ait_time 


jdme_ckg_seltoad |0] (me -Ja Jo | 


5.25.2.37 HARD_DFS_CTRL 


Cen Jo [oee e [ees a ee [alm] lol oo, 


Reserved 
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x_di el 
v hw_ 
en 


HARD_DFS_CTRL 


a 1 mee kel EA RO 
ar Value 

ea ea o e fe | OCOC“—SCSCSCSCS 

momes [tee [rw [sc Il 

omna TRS [Aw [so fo |. 

omame ma n few fse o Po 


en 


5.25.2.38 APB_EB2 


0x000000B0 AHB_EB2(0x00008071) APB_EB2 
0x000010B0 AHB_EB2 SET AHB_EB2 SET 


0x000020B0 AHB_EB2 CLR AHB_EB2 CLR 


WW NN 


os. 
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Set/Clr Si sic | Sic | s/c 


AHB_EB2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng [ora [RO Is 


pubcp_sim2_aon_t | [19] RW S/C PUBCP SIM2_AON_TOP Enable. Acitve 
op eb High; 
0: Disbale SIM2; 
1 : Enable SIM2; 
RW S/C 


pubcp_sim1_aon_t | [18] PUBCP SIM1_AON_TOP Enable. Acitve 
op_eb High; 


0: Disbale SIM1; 
1 : Enable SIM1; 
pubcp_sim0_aon_t PUBCP SIMO_AON_TOP Enable. Acitve 
op_eb High; 
0 : Disbale SIMO; 
1 : Enable SIMO; 
ap_sim_aon_top_ AP SIMO_AON_TOP Enable. Acitve 
eb High; 
0 : Disbale SIMO; 


1 : Enable SIMO; 


AP_DAP_EB [15] AP side DAP_CLK Enable. Active High; 
0 : Disable ap side dap clock ; 
1 : Enable ap side dap clock; 


BSMTMR_EB [14] Busmon_timer CLK Enable. Active High; 
0 : Disable busmon_timer clock ` 
1 : Enable busmon_timer clock; 


ANLG_APB CLK Enable. Active High; 
0 : Disable ANLG_APB clock ; 
1 : Enable ANLG_APB clock; 


PIN APB CLK Enable. Active High; 
0 : Disable PIN ADB clock ; 

1 : Enable PIN APB clock; 

ANLG Pin Enable. Active High; 

0 : Disable ANLG Pin clock ; 

1 : Enable ANLG Pin clock; 
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High; 
0 : Disable BUSMON_DMA clock ; 
1 : Enable BUSMON_DMA clock; 


SERDES_DPHY_ SERDES_DPHY_REF CLK Enable. 
REF_EB Active High; 


0 : Disable SERDES_DPHY_REF clock 


H 


1 : Enable SERDES_DPHY_REF clock; 


SERDES_DPHY_ SERDES_DPHY_CFG CLK Enable. 
CFG_EB Active High; 


0 : Disable SERDES DPHY_CFG clock 
ROSC_EB 
PUB_REG EB P| 
DMC_EB [5] 
0 : Disable DMCClock; 
1 : Enable DMC Clock; 
CSSYS_EB [4] CSSYS Clock Enable. Active High; 
0 : Disable CSSYS Clock; 
1 : Enable CSSYS Clock; 


1 : Enable SERDES_DPHY_CFG clock; 


ROSC CLK Enable. Active High; 
0 : Disable ROSC clock ; 
1 : Enable ROSC clock; 


PUB_REG Clock Enable. Active High; 
0 : Disable PUB_REG Clock; 
1 : Enable PUB_REG Clock; 


DMC Clock Enable. Active High; 


BETI RX EB RFTI_RX Clock Enable. Active High; 
0 : Disable RFTI_RX Clock; 
1 : Enable RFTI_RX Clock; 
RFTITX_EB 
WC DMA IC EB 


RFTI_TX Clock Enable. Active High; 
0 : Disable RFTI_TX Clock; 
1 : Enable RFTI_TX Clock; 


WCDMA_ICI Clock Enable. Active High; 
0 : Disable WCDMA_ICI; 

1 : Enable WCDMA_ICI; 

WCDMAClock Enable. Active High; 

0 : Disable WCDMA; 

1 : Enable WCDMA; 


WCDMA_EB 


5.25.2.39 ROSC_CFG 


0x000000C0 ROSC_CFG(0x00000000) ROSC_CFG 
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Cen [os STTS] sas Laas TSTS TTS 
m SR 


Reserved ROSC_NUM 


w) o ooo H 


ROSC_NUM Reserved 


w) w o S 
reso | o | o [o [o E e SES ER 


ROSC_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eea ajo e e 


ROSC_NUM [27: 12] 26M clock cycle number for SE 
ae 


emna n [RO [seo 
eee ee eee eee 


5.25.2.40 ROSC_STATUS 


Cen [a [| [= [a] [=] *[=[@]a|m[e] elo] 
RO 


Reserved 


ROSC_CNT 
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aa WS 


ROSC_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(engt T [RO Jh 


EE 
EE 


5.25.2.41 AON_ANALOG_RSV 


Pen Ten Ta [le] [s[s[s2[alol [ela] ssl 
| Name | Reserved 

mes R 
Peset | o | o | o | o e Ce H H tel 
BZH UGH GH RAED ]a]s | 2 | 

| Name | Reserved ANALOG_MPLL_DPLL_TOP_RSV 

pte Pw 
sic 

Pest Le fo toftotototofotofotofotofolts]o| 


AON_ANALOG_RSV 


Field Name Type E Reset Description 
Value 


EE C 


ANALOG_MPLL = 0] een mux MD_THM1_IEXT to 
DPLL_TOP_RSV CLKOUT_TEST; 
0: hi-z the path from MD_THM1_IEXT to 
CLKOUT_TEST; 
[10:1] Reserved bits 
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5.25.2.42 AON_CHIP_IDO 


5 EEE Ee Tass ass Ts Ta] 
ms L 


AON CHIP 100 


el 
Sr FH FE kk Hk 
ES a EEE 


AON_CHIP_IDO 


w) oo HHT A 
eel 25 EHH EHO SER H 


AON_CHIP_IDO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
AON_CHIP_IDO | [31:0] CE Ox6b4c | ASCII code : KLE 
4500 


5.25.2.43 AON_CHIP_ID1 


5 Ed Ee 2 ed cd 
Teme f 


AON_CHIP_ID1 
Reset | o |i TTT ee ee 
et Ielinalelnialsielletesllstslio 
Lime ot 


AON_CHIP_ID1 


"rel 
Prose [> Te TTT fa eT Ta 


AON_CHIP_ID1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


AON CHIP_ID1 Tan: 0 e 0x5368 | ASCII code: Shar 
6172 
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5.25.2.44 AON_PLAT_IDO 


5 Ed Ee 2 ee Tans Te T 
Teme fe Ci 


me TR 
rese [TT 


AON_PLAT_IDO 


pp K KEH R KH ELE EH EE KH EET EE R 


AON PLAT 100 


(el LRN |) 
me [TTT TTT TTT TT 


AON PLAT ID 


Field Name Type | Set/Cle | Reset Description 
ar Value 
AON_PLAT_IDO | [31:0] A Ox6b4c | ASCII code : kL 
0000 


5.25.2.45 AON_PLAT_ID1 


5 EN Ed Ee Tas ed ed cd 
m o O O 


AON PLAT ID 
Sn Fk ë O FF HHH 
HEEL 


AON PLAT 107 


mej AT O COSC 
| Reset | o TT po fo Ta] | 


AON_PLAT_ID1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


AON PLAT ID1 | [31:0] GE | 0x5368 | ASCII code: Shar 
6172 
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5.25.2.46 AON_IMPL_ID 


Se NE ed ed EOKORORG 
"el E 


(el 
de ee 


AON_IMPL_ID 


pp Lslwlsleioiwalelstielesletstslle 


AON_IMPL_ID 


Pie | SSE 
re |o e EAESESERESESESESER 


Implement ID 


Field Name Type | Set/Cle | Reset Description 
ar Value 


AON_IMPL_ID [31: 0] NA 0x202 [15:8] --8'h00 
memory compiler supplier 
0: TSMC 
1: ARM 
2: synopsys 
[7:0] Digital standcell supplier 
0: TSMC 
1: ARM 
2: synopsys 


5.25.2.47 AON MET ID 


EEE Ee Ee ed 


AON_MFT_ID 


PNY 
Beste Lei Le | io | o foto] ofo [oto] of o|o|o| 
E HE VEH 


AON MET ID 


| Type T 
Reset | o J of o | o | o ` "DEENEN ` 


Manufacture ID 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


AON_MFT_ID [31: 0] NA 0x601 [31:16] reserved 
[15:8] Process ID 
0:152nm 
1:40LP 
2.40G 
3:reserved 
4.28LP 
5.28HPM 
6.28HLP 
7. 28HPC 
8~15: reserved 
16: 16FF+ 
[7:0] Foundry 
0:TSMC 
1:UMC 
2.SMIC 
3.Intel 
4.Samsung 
5.Global Foundry 
6.others 


5.25.2.48 AON_VER_ID 


s EEE Ee Ee ed 
Teme EE 


AON_VER_ID 
"rel 
CHE RER ESES ER ES ESESESER 
s Js [elele ieee TS TSTS TSTST 


AON VER ID 


Dag WË 
jp Reset |o Tee teleleleteieleletetelel: 


VERSION ID 


Field Name Type | Set/Cle | Reset Description 
ar Value 


monen [wero [RO RS TRT OO 
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Om 8] Derived ID 
S 0] metal fix version 00 


5.25.2.49 AON_CHIP_ID 


Cer [x [o]=]=]7[s[s[*[s 2] alae] ep rpo 
"el E 


AON_CHIP_ID 


N 1 
Beset Le Le Kale Lol e e le Ce) 
pp CE ER L 


AON_CHIP_ID 


Peel PPP PPP PPP PPP) ll 


AON_CHIP_ID 


Field Name Type | Set/Cle | Reset Description 
ar Value 


AON_CHIP_ID be 0] 0x9633 | Chip ID: 
0000 AA Version : 0x9636_0000 
AB Version : 0x9636_0000 
AC Version : 0x9636_0002 
AD Version : 0x9636_0003 


5.25.2.50 CCIR_RCVR_CFG 


SS EE 2 ed Ed ee OE 
Teme 


Reserved 


Reserved Reserved CCl | CCl 
R_ | RI 
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| e 1: 
E i +S 


0 EAR 


CCIR_RCVR_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
esa [Ro [sc fo [esa O 
EE EE 


CCIR_SE o schmidt trigger enable 
O:disable; 
1:enable (default). 

CCIR_IE input enable 
O:tie output to low; (default) 
1:data in. 


5.25.2.51 PLL BG CEG 


5 EE ed 2 2 TSTST 
G E 


Reserved 
in re EES eee eas 
Es U eS 


DE 


mp Ami T 
Z ml ze 


Ge 
PLL_BG_R 
R _ BG_| 
eserved eu 


a mada 
me TSTST TTT TT 
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PLL_BG_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EELER EES [o 
GE e o E 


OH" DG DDIAG ` = Internal generating current enable 
0 (def) disable int generating current 
1 enable int generating current 


PLL_BG_PD [2] Power down BG_top1 
0 (def) Power on BG_top1 
1 Power down BG_top1(set the 
default value to 0 for sina buffer on) 


PLL BG_IEXT_IB External current input enable 
0 (def) disable ext current input 
1 enable ext current input 
PLL_CON_BG BG_TOP1 selftest ref voltage output 
enable 
0 (def) disable test ref voltage output 
1 enable test ref voltage output 


5.25.2.52 LVDSDIS_SEL 


0x0000010C LVDSDIS_SEL(0x00000000) LVDSDIS_SEL 
0x0000110C LVDSDIS_SEL SET LVDSDIS_SEL SET 


0x0000210C LVDSDIS_SEL CLR LVDSDIS_SEL CLR 


Bit |31| 30 | 29 | 20 | 27 | 26 | 25 | 24 | 28 | 22 | 20 | 20 | 19 | 19 | 17 | 16 | 
| Name | Reserved 


nae LVDSDIS_ 
SSES LOG_SEL 


E SS 
ze: REES 
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| Reset | of ofofotolole}lo}ofofofofofo|{o|{o| 


LVDSDIS_SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pea C e p 


LVDSDIS_LOG_S e 1] 0: ca53 SE output through LVDSDIS 
EL 1: CA5 LOG output through LVDSDIS 
2: HDSL LOG output through LVDSDIS 
3: HDSL LOG output through LVDSDIS 
LVDSDIS_DBG_S RW S/C 0: displayc output through LVDSDIS 
EL 1: log output through LVDSDIS 
5.25.2.53 DJTAG_MUX_SEL 


5 EE ed 2 2 2 TS] 


Reserved 
Set/Clr S/C 


11 
DJT į DJT 
p Se 
Reserved on E 
A a 


| Set/Cir | 


DJTAG_MUX_SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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ea en RO [soo dP COC 
a e 
mengs [tsi [RW [so lä 


pero [spree 


a La a LA 


GEH [a [Aw [so oo 
G E L dE 
E TL [si [0 | C 


5.25.2.54 CM4_SYS_SOFT_RST 


0x00000114 CM4_SYS_SOFT_RST(0x00000011) CM4_SYS_SOFT_RST 


0x00001114 CM4_SYS SOFT RST SET OSS 


0x00002114 CM4 SYS SOFT RST CLR eager taeda 


Bit |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 28 | 22 | 20 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 
"e 


S = 
PPP PEE, 
ref fofs[e[7 [eo 


BC Reserved Reserved 


w ë ë ëe ëO e 
sover = 
EAESESESESESESERSESESESES <] 


CM4_SYS_SOFT_RST 


Field Name Type a Reset Description 
Value 


e e e e 
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EE 


CM4_CORE_SOF 
T_RST 
5.25.2.55 PUBCP_WTLCP_ADDR_MSB 


0x00000118 PUBCP_WTLCP_ADDR_MSB(0x00000005) pear a 
PUBCP_WTLCP_ADDR_ 
0x00001118 PUBCP_WTLCP_ADDR_MSB SET MSB SET 


PUBCP_WTLCP_ADDR_ 
0x00002118 PUBCP_WTLCP_ADDR_MSB CLR MSB CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type GE 
Set/Clr 
Reserved PUBCP_WTLCP_ADDR_ 
MSB 


ef H 
Peel PPP PPP PPP PPT) | 


PUBCP_WTLCP_ADDR_MSB 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eea a RO e fo 


PUBCP_WTLCP_ | [3: 0] 
ADDR_MSB 


5.25.2.56 AON_DMA_INT_EN 


0x0000011C AON_DMA_INT_EN(0x00000000) AON_DMA_INT_EN 
0x0000111C AON_DMA_INT_EN SET AON_DMA_INT_EN SET 


5 EEE Ee Ts ee cd 
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es L 
w) 


Res | Res l Res | Res | Res 
Reserved erv erv erv erv erv a 
ed ed ed ed ed 


a = 0. - 
Peel DP PPP PPP) PPP, 


AON_DMA_INT_EN 


Field Name Type SCH Reset Description 
Value 


a E C 


SE merde 


E. 
ee ee a 
feseves fa o fse o | SCS 
e E 
O e a Un 


a 


5.25.2.57 EMC_AUTO_GATE_EN 


0x00000120 EMC_AUTO_GATE_EN(0x00000000) EMC_AUTO_GATE_EN 


0x00001120 EMC_AUTO_GATE_EN SET ST 


0x00002120 EMC_AUTO_GATE_EN CLR GI walle 


en [x [els [ls EIERE [2a Ta ole l ale 
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Reserved 


Cie [| 
ag 
e KREE 


EMC_AUTO_GATE_EN 


Field Name Type | Set/Cle | Reset Description 
ar Value 


majo [e jo | SSCS 
PUBCP_PUB_AU | [19] RW S/C 
TO_GATE_EN 
WTLCP_PUB_AU | [18] RW S/C 
TO_GATE_EN 


Ap PUR AUTO In RW S/C 

GATE_EN 

AON ADB DUD [16] RW S/C 

AUTO_GATE_EN 

sapo e e 
PUBCP_EMC_AU = 

TO_GATE_EN 
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TO GATE EN | GATE EN 


G ER Ee 


GAS E MC AUT 
O_GATE_EN 


5.25.2.58 CM4_CFG_BUS 


o [ot [oo [as [ es] GEE ED [oll [ a] 

| Name | Reserved 

ze RE 
e 
o 


BC 


"mell 
nea [TTT TTT E e E 


CM4_CFG_BUS 


Field Name Type SE Reset Description 
Value 


IR 


CM4_CFG_BUS_ 
SLEEP 


5.25.2.59 APB_RST2 


0x00000130 AHB_RST2(0x00030000) APB_RST2 


0x00001130 AHB_RST2 SET AHB_RST2 SET 
0x00002130 AHB_RST2 CLR AHB_RST2 CLR 
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SO EE a EECHER i 


=F 


wl e E EES 


sm om [oe [a [Do Le GGG 


Set/Clr sic | s/c | s/c 


AHB_RST2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ERIC REES [seo 
eS 


BSMTMR_SOFT_ e 8] RW S/C 
RST 


WTLCP_TDSP_C | [17] RW S/C 0x1 
ORE_SRST 

WTLCP_LDSP_C | [16] RW S/C 0x1 
ORE_SRST 

WCN_DJTAG_SO | [15] RW S/C 
FT_RST 
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SERDES DPHY_ | [13] RW S/C 
APB_SOFT_RST 

BUSMON_DMA_S | [12] RW S/C 
OFT_RST 

SERDES_DPHY_ | [11] RW S/C 
SOFT_RST 

CROSS TRIG_S [10] RW S/C 
OFT_R 

SERDES_SOFT_ 

RST 


e fo 


> 

AON_DJTAG_SO RW S/C 
ET BST 

PUB D/TAG SO_ | [5] RW S/C 
ET BST 

GPU_DJTAG_ SO | [4] RW S/C 
FT_RST 

MM_DJTAG_SOF | [3] RW S/C 
T_RST 

PUBCP_DJTAG_ | [2] RW S/C 
SOFT_RST 

WTLCP_DJTAG_ | [1] RW S/C 
SOFT_RST 

AP_DJTAG_SOFT RW S/C 
DÉI 


5.25.2.60 CLK_EBO 


0x00000134 CLK_EB0(0x0003F 101) CLK_EBO 
0x00001134 CLK_EBO SET CLK_EBO SET 


0x00002134 CLK_EBO CLR CLK_EBO CLR 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


LV 
Reserved erv erv Es 
B 


e | Es 
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Rpm NWNWNWNNN EE EN 
cs 


RF RF AE 
TH TH a Res | Res | Res 
_LT _X Reserved erv erv erv 
H O. ed ed ed 
ER ER SS = 


EB 
ze EE e EE 


CLK_EBO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
RE ee E 


Ee E 
feseves TER GTS 


ALL PLL TEST E e pe e e e enable PLL clocks to CLK_AUX 
mp ll? 1 
B 


SEENEN [se for [SSCS 
mexo [is [ew [sc for | SCS 
emmes [ia [Aw [sc for [SCS 
mmo [ra [aw [sc _for | SCS 
bT C C oS 


TMH ER = TMR Clock Enable. Active High; 
: Disable TMR Clock; 
: Enable TMR Clock; 
DET 32K_EB [10] DET_32K Clock Enable. Active High; 
l : Disable DET_32K Clock; 
: Enable DET_32K Clock; 
AP_HS_SPI_EB AP_HS_SPI Clock Enable. Active High; 
0 : Disable AP_HS_SPI Clock; 
1 : Enable AP_HS_ SPI Clock; 
CSSYS_CA53_EB RW GIS. CA53 Clock Enable. Active 
High; 
0: Disable CSSYS_ca53 Clock; 
1: Enable CSSYS_ca53 Clock; 
ra [o [se p | Ss 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 570 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Ki SPREADTRUM ! SL8541E Device Specification 


ea TL pe p S 
feseves fa o fse o | SSCS 
ema fm o fse o | SSCS 


cgm_tsen_en RW S/C 0x1 THM sensor calibration Clock Enable. 
Active High; 
0 : Disable Clock; 
1 : Enable Clock; 


5.25.2.61 AON_SDIO 


5 TnS ]TSTaS ss laas STs Ta] 


Reserved 


Type 


v v 
Reserved 
SCH SC 


G o n n OoN 


SDIO2 module select 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ema eo [Na o E 


CP_SDIO_Enable pi Im Ju Jo | select sdio2 control from pub cp 
AP_SDIO_Enable select sdio2 control from ap sys 


sdio_module_sel RW NA 1: From PUB_CP 
0: From AP_TOP 


5.25.2.62 MPLL_CTRL 


0x0000013C MPLL_CTRL(0x00000306) MPLL_CTRL 


0x0000113C MPLL_CTRL SET MPLL_CTRL SET 
0x0000213C MPLL_CTRL CLR MPLL_CTRL CLR 
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Bit |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


- | S 


MPLL_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE 


cgm_mpll_ca53_ fo pre HN clock enable's sw control 
rce_en 


cgm_mpll_ca53_a RW S/C 0x1 pre div clock enable control select 
uto_gate_sel signal: 

0: sw register control; 

1: hw auto E control 


ena ra o e S 


"ml wait_force_e GRE pll's wait enable sw control 


mpll_wait_auto_ga | [1] pll's wait enable control select signal: 
te_sel 0: sw register control 
1: hw auto control 


a TL C 


5.25.2.63 AUTO_GATE_CTRLO 


0x00000140 AUTO_GATE_CTRLO0(0x55565555) AUTO_GATE_CTRLO 


0x00001140 AUTO_GATE_CTRLO SET AUTO_GATE_CTRLO 
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LT SET 


0x00002140 AUTO_GATE_CTRLO CLR ee 4 


eem ` wa sm es em cm Lc Lo los EH E ei 


a MOO Oe. cc 
sever fae] se | se EES [se] so] se] se] se so[ sefse feo] so se] 


Peset MA - O o 9 o O e O C & 
| et E EL RED KED EE ER E E EH ER 


el 
A ES EE ES EE 
EE [se [so] se] se ES [so] so] se [se[ so] so] se se so) 


AUTO_GATE_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea n o e o 
W S/C 0x1 


cgm_mm_isp_forc 
e_en 


cgm_mm_isp_auto | [28] 
_gate_sel 
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cgm_aon_apb_pu_ | [27] RW S/C 
b_force_en 

cgm_aon_apb_pu | [26] RW S/C 0x1 
b_auto_gate_sel 

cgm_aon_apb_wc | [25] RW S/C 
n_force_en 

cgm_aon_apb_wc | [24] RW S/C 0x1 
n_auto_gate_sel 

cgm_aon_apb_pu | [23] RW S/C 
bcp_force_en 

cgm_aon_apb_pu_ | [22] RW S/C 0x1 
bcp_auto_gate_sel 

cgm_aon_apb_wil | [21] RW S/C 
cp_force_en 

cgm_aon_apb_wil | [20] RW S/C 0x1 
cp_auto_gate_sel 

cgm_aon_apb_ap | [19] RW S/C 
_force_en 

cgm_aon_apb_ap | [18] RW S/C 0x1 
_auto_gate_sel 

en 

cgm_ap_axi_auto_ | [16] RW S/C 
gate_sel 

Com ap mm root | [15] RW S/C 
_force_en 

cgm_ap_mm_root | [14] RW S/C 0x1 
_auto_gate_sel 

cgm_ap_mm_ap_f | [13] RW S/C 
orce_en 

cgm_ap_mm_ap_ | [12] RW S/C 0x1 
auto_gate_sel 

Com ap mm mm | [11] RW S/C 
_force_en 

cgm_ap_mm_mm_ | [10] RW S/C 0x1 
_auto_gate_sel 

Com ap mm_gpu RW S/C 
_force_en 

cgm_ap_mm_gpu RW S/C 0x1 
_auto_gate_sel 

cgm_wtl_bridge_fo | [7] RW S/C 

rce_en 

cgm_wtl_bridge_a 

uto_gate_sel 


cgm_nic_gpu_forc Il Im [sc fo 
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een > e] 


cgm_nic SD Ger —— 
_gate_sel 
cgm_wcn_root_for | [3] 
ce_en 


cgm_wcn_root_aut | [2] RW S/C 0x1 
o_gate_sel 

cgm_wcn_sys_31 | [1] RW S/C 
2m_aon_force_en 

cgm_wcn_sys_ 31 RW S/C 0x1 
2m_aon_auto_gat 

e_sel 


5.25.2.64 AUTO_GATE_CTRL1 
| 0x00000144 | AUTO_GATE_CTRL1(0x00000015) | AUTO_GATE_CTRLI | GATE_CTRL1 


0x00001144 AUTO_GATE_CTRL1 SET AUTO oe CTRL 


0x00002144 AUTO_GATE_CTRL1 CLR AUTO_ eN CTRL 


Ca E EE TTT TS] 
| Name | Reserved 


Set/Clr 


AUTO_GATE_CTRL1 
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H po SSS 
at C C E C 


cgm_wcdma_root_ = 

force_en 

cgm_wcdma_root_ | [4] RW S/C 0x1 
auto_gate_sel 


cgm_wcdma_pubc | [3] RW S/C 
p_force_en 

cgm_wcdma_pubc | [2] RW S/C 0x1 
p_auto_gate_sel 

cgm_wcdma_wtlcp | [1] RW S/C 
_force_en 

cgm_wcdma_wtlcp RW S/C 0x1 
_auto_gate_sel 


5.25.2.65 GPLL_CFG1 


œ peale A e e e 


R N 7 


S [oe] 
GEHORE 


si 
Reserved Rr en GPLL_N 
Th 


wojo e o 
soor [ee = G 
me | Tote TT TTT 


GPLL_CFG1 
Field Name Type | Set/Cle | Reset Description 
ar Value 
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(eng Jl [seo |S 


GPLL_RES [29:22] | RW S/C 0x3 PLL reference clock input control bits: 
2'b00: 2M (26MH7/13) 
2'b01: 4M (26MH7/6.5) 
2'b10: 13M (26MH7/6.5) 
2'b11: 26M 


EC O H 
NE 


GPLL_DIV_S [20] RW S/C 0x1 GPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


GPLL_MOD_EN [19] EE PLL modulator mod en, default value is 
1'b0. 

GPLL_SDM_EN [18] PLL modulator sdm_en, default value is 
1'b1. 


GPLL_LPF i 7: 15] GPLL LPF resistor & cap control bits. 
wera fro fee fo o o 
GPLL_IBIAS [12:11] e ae [0x2 | GPLL charge pump current control bits. 


GPLL_N [10: 0] 0x17 GPLL fedback divider. To Configure 
GPLL Frequence is "GPLL_N" > 
"GPLL_REFIN"; 


5.25.2.66 GPLL_CFG2 


GPLL_CFG2(0x0B89D89D) GPLL_CFG2 


GPLL_CFG2 SET GPLL_CFG2 SET 
GPLL_CFG2 CLR GPLL_CFG2 CLR 
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reset |i fit LT LT 


GPLL_CFG2 


Field Name Type SE Reset Description 
Value 


EE EE 


GPLL_POSTDIV = 0: when en output freq ranges 
400~800MHz;and PLL VCO outputs 
(400~800)*2 MHz; 
1: when GPLL output freq ranges 
200~400MHz; and PLL VCO outputs 
(200~400)*4 MHz; 


GPLL_KINT [22: 0] RW S/C 0x9d89 | GPLL fedback divider. To EH 
d GPLL Frequence | is "GPLL 
"GPLL_REFIN'; 


5.25.2.67 RPLL_CFG1 


0x00000158 RPLL_CFG1(0x0016601E) RPLL_CFG1 
0x00001158 RPLL_CFG1 SET RPLL_CFG1 SET 


| oxo0002158 | RPLL_ | RPLLĻCFGICER O| CLR RPLL_ | RPLL_CFGICLR | aas 


SE Ce a e eaa a e e 


RP 

Reserved LL- RPLL_LPF 
DIV 
S 


ze E B 
Pen TSTST TSTS TSTS TSTS TSTS TTS 


RP 
LL = RPLL_N 
= S — 


RPLL_REF RPLL_IBIA 


IN 
LPF 


AHOA 


RPLL_CFG1 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


EE 


RPLL_LOCK_DO | [21] 
NE 


RPLL_DIV_S [20] RW S/C 0x1 RPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


RPLL_MOD_EN [19] a a PLL modulator mod_en, default value is 
1'b0. 


RPLL_SDM_EN [18] PLL modulator sdm_en, default value is 
1'b1. 


RPLL_LPF [17: 15] RPLL LPF resistor & cap control bits. 


RPLL_REFIN [14:13] | RW S/C 0x3 RPLL reference clock input control bits: 
2'b00: 2M (26MH7/13) 
2'b01: 4M (26MHZ2/6.5) 
2'b10: 13M (26MHZz/6.5) 
2'b11: 26M 


RPLL_IBIAS [12:11] l BW fsc |o ` 1 RPLL charge pump current control bits. 


RPLL fedback divider. To Gs 
RPLL Frequence is "RPLL_N 
"RPLL_REFIN"; 


5.25.2.68 RPLL_CFG2 


0x0000015C RPLL_CFG2(0x0F000000) RPLL_CFG2 
0x0000115C RPLL_CFG2 SET RPLL_CFG2 SET 


0x0000215C RPLL_CFG2 CLR RPLL_CFG2 CLR 


fe EEE Ee Ee TSTS Tas 
K H T H 

ES ce ee OGG 

TSTST TSTS TTS 
ss T 
EE EE 
de TTT TTT TTT 
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RPLL_CFG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eg Tests | Sef 


RPLL_KINT = 0] RW S/C RPLL fedback divider. To Configure 
RPLL Frequence is "RPLL_N" * 
"RPLL_REFIN"; 


5.25.2.69 RPLL_CFG3 


0x00000160 RPLL_CFG3(0x000300DE) RPLL_CFG3 
0x00001160 RPLL_CFG3 SET RPLL_CFG3 SET 


0x00002160 RPLL_CFG3 CLR RPLL_CFG3 CLR 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


erv RPLL_RES 
ed 


Tipe | 


-| = iE — 


i —- > 
wej SCS 
me [TTT TTT TTT TTT TT 


RPLL_CFG3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ET T 


RPLL_RES [30: 16] RPLL reference clock input control bits: 
2'b00: 2M (26MHz/13) 
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2'b01: 4M (26MHz/6.5) 
2'b10: 13M (26MHz/6.5) 
2'b11: 26M 


ema sa [rose fe | SSCS 


RPLL_26M_SEL [7] RW S/C 0x1 0: RPLL_26M clock from rpll_clkin ; 
1: RPLL_26M from 
RPLL_26M_clk_output; 


wame [me [Aw fe a [CS 


5.25.2.70 THMO_CTRL 
0x00001164 THMO_CTRL SET THMO_CTRL SET 
SC EE asan dc 


Reserved 


Type 
Set/Clr 


EE EE 


THMO_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Ca C 


THMO_CALI_RSV | [7: 0] DN bits for THMO calibration 
D control. 


5.25.2.71 THM1_CTRL 


0x00000168 THM1_CTRL(0x00000000) THM1_CTRL 
0x00001168 THM1_CTRL SET THM1_CTRL SET 
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Ten [a [|= [= [7] =] s[~[=[@[a Tan [7 [ol 
Teme 
Ce | 


Reserved THM1_CALI_RSVD 


KE 
ef Oh 
Prost [TTT TTT TTT 


THM1_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE 


THM1_CALI_RSV | [7:0] ee bits for THM1 calibration 
D control. 


5.25.2.72 BUSMON_DMA_CFG 


0x00000170 BUSMON_DMA_CFG(0x00000000) BUSMON_DMA_CFG 


0x00001170 BUSMON_DMA _CFG SET PDS 


0x00002170 BUSMON_DMA CFG CLR SSES 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 | 17 | 16 | 


Reserved 


voe E 


Én SIC 


Reserved 
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T 
EE 


Peel DP PP PPP) PPP) Tl 


BUSMON_DMA_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea C e e 


BUSMON_DMA_C 
NT_START 


5.25.2.73 ANALOG_CFGO 


Cen [x [ol] ==] sasa as TSTS Ta 
| Name | ANALOG _PLL_RSV 
ad ES ESES ES ES ESESESER 
Per Tass TnS TSTS TSTS TTS TT 
| Name | ANALOG_TESTMUX 
me TSTST TTT TTT TT 


ANALOG_CFGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ANALOG PLL BS | [31: 16] a ie ie | analog PLL Reserved bit 
V 

ANALOG TESTM | [15: 0] ei |e] Test mux bits 

UX 
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5.25.2.74 ANALOG_CFG1 


Cen [3 [|= [=] assa == alm] ol ole 
Pome o o ooo o OOO 


Reserved 


ne R 


Set/Clr SIC 
Bt lnl lana nlnm] s ls lles lalsls lnl 
| Name | ANALOG_BB_RSV 


w 
de TTT TTT TTT T 


ANALOG CEG) 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EECHER 


ANALOG BB HS 115: 0] RW S/C [0] 1: mux BB_THMO_IEXT to 

V CLK26M_SINE_O; 
0: hi-z the path from BB_THMO_IEXT to 
CLK26M_SINE_O; 
[15:1] Reserved interface 


5.25.2.75RPLL_BIST CTRL 


Cer [= [o]=]=]7[~[s[=[=[ 2] a [mele] a |e 
home o o o S 


RPLL_BIST_CNT 


Reserved RPLL_BIST_CTRL 
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C ë äs 
| Reset oOo Ooo ° | 


RPLL_BIST_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


RPLL_BIST_CNT | [31: 16] S/C PLL BIST output. If in BIST mode, its 
output 
=PLL_BIST_CNTRL*(freq of 
PLL_CLKOUT/freq of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 
( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
(fractional division) 


RPLL_BIST_CTRL | [9: 1] RW S/C Oxff PLL_BIST_CTRL[7:0] is for BIST 
accuracy control. See PLL_BIST_CNT 
for further information. 

RPLL_BIST_EN RW S/C PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


5.25.2.76 MPLL_BIST_CTRL 


0x00000180 MPLL_BIST_CTRL(0x000001FE) MPLL_BIST_CTRL 
0x00001180 MPLL_BIST_CTRL SET MPLL_BIST_CTRL SET 


0x00002180 MPLL_BIST_CTRL CLR MPLL_BIST_CTRL CLR 


Cen TSTST Tass] TD 
CO T 


L 
Beset | TTT 
Ee AE A 


Reserved MPLL_BIST_CTRL tL 
BIS 
TE 
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re 
K T H HEH 


ese [o ee HHRHH RH RH 


MPLL_BIST_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


MPLL_BIST_CNT | [31: 16] S/C PLL BIST output. If in BIST mode, its 
output 
=PLL_BIST_CNTRL*(freq of 
PLL_CLKOUT/freq of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 
( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
(fractional division) 


MPLL_BIST_CTR_ | [9: 1] RW S/C Oxff PLL_BIST_CTRL[7:0] is for BIST 

L accuracy control. See PLL_BIST_CNT 
for further information. 

MPLL_BIST_EN RW S/C PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


5.25.2.77 DPLL_BIST_CTRL 


0x00000184 DPLL_BIST_CTRL(0x000001FE) DPLL_BIST_CTRL 
0x00001184 DPLL_BIST_CTRL SET DPLL_BIST_CTRL SET 


0x00002184 DPLL_BIST_CTRL CLR DPLL_BIST_CTRL CLR 


STTS TSTST Tass] Tan TD 
CH ë SS 


Set/Clr S/C 


ON S e S 
Reset | o | o | o fo fo} o foto] ES ES ESESES ESA ES 
REG E E E EIH EU ER EH EH e e EEE ES 


DP 
LL_ 
Reserved DPLL_BIST_CTRL 
TE 
N 


K —~id 
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Set/Clr 


DPLL_BIST_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


DPLL_BIST_CNT | [31: 16] PLL BIST output. If in BIST mode, its 
output 
=PLL_BIST_CNTRL*(freq of 
PLL_CLKOUT/freq of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 
( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
(fractional division) 


| reseved ` [15: 10] E SE [o ` | Reservedbt = sd bit 

DPLL_ Eege CTRL | [9: 1] Oxff ee ana ann is for BIST 
accuracy control. See PLL_BIST_CNT 
for further information. 

DPLL_BIST_EN PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


5.25.2.78 GPLL_BIST_CTRL 


GPLL_BIST_CTRL(0x000001FE) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name T mum 


GPLL_BIST_CNT 
Set/Clr 


Reserved GPLL_BIST_CTRL 
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rest Le lettre 


GPLL_BIST_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


GPLL_BIST_CNT | [81: 16] S/C PLL BIST output. If in BIST mode, its 
output 
=PLL_BIST_CNTRL*(freq of 
PLL_CLKOUT/fregq of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 
( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
(fractional division) 


GPLL_BIST_CTR_ | [9: 1] RW S/C Oxff PLL_BIST_CTRL[7:0] is for BIST 

L accuracy control. See PLL_BIST_CNT 
for further information. 

GPLL_BIST_EN RW S/C PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


5.25.2.79 TWPLL_BIST_CTRL 
TWPLL_BIST_CTRL(0x000001 FE) 
TWPLL_BIST_CTRL SET 
TWPLL_BIST_CTRL CLR 


pp | at | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | CASN wuesen O O S 


TWPLL_BIST_CNT 
Set/Clr 


Reserved TWPLL_BIST_CTRL 
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TWPLL_BIST_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


TWPLL_BIST_CN | [81: 16] S/C PLL BIST output. If in BIST mode, its 

T output 
=PLL_BIST_CNTRL*(freq of 
PLL_CLKOUT/freq of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 
( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
ESS division) 


ees BIST_CT | [9: 1] — PLL_BIST_CTRL[7:0] is for BIST 
accuracy control. See PLL_BIST_CNT 
for further information. 
TWPLL_BIST_EN PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


5.25.2.80 LPLL_BIST_CTRL 


0x00000190 LPLL_BIST_CTRL(0x000001 FE) LPLL_BIST_CTRL 
0x00001190 LPLL_BIST_CTRL SET LPLL_BIST_CTRL SET 


0x00002190 LPLL_BIST_CTRL CLR LPLL_BIST_CTRL CLR 


Ten Tn TSTST Ts asas Tn Tans 
"el 


Reserved LPLL_BIST_CTRL 


Sa n rr 
ET 
| Rect EEN ° L 


LPLL_BIST_CTRL 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


LPLL_BIST_CNT _ | [31: 16] PLL BIST output. If in BIST mode, its 
output 
=PLL_BIST_CNTRL*(freq of 
PLL_CLKOUT/freq of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 
( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
GC ae 


LPLL_BIST_CTRL | [9: 1] a Een is for BIST 
accuracy control. See PLL_BIST_CNT 
for further information. 

LPLL_BIST_EN PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


5.25.2.81 DPLL_CTRL 


0x00000194 DPLL_CTRL(0x0000079E) DPLL_CTRL 


0x00001194 DPLL_CTRL SET DPLL_CTRL SET 
0x00002194 DPLL_CTRL CLR DPLL_CTRL CLR 


Bi | st | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 (we 


Reserved 
LT 
MGM or areas 


dpll_pre_di v 
v_monitor. 8 S 

e = di i = Reserved 
gate_auto_ ZS 

en Status e R D 


ne Tall le OMAA 
G r 
me TTT 
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DPLL_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Se a a E 
dpll_pre_div_monit | [14: 13] 

or_gate_auto_en 

status 

dpll_pre_div_monit | [12] S/C 

or_div_auto_en_st 

atus 

dpll_pre_div_monit | [11] S/C 

or_wait_en_status 

cgm_dpll_40m_ao | [10] RW S/C 0x1 pre div clock enable's sw control 
n_force_en 


cgm_dpll_40m_ao RW S/C 0x1 pre div clock enable control select 
n_auto_gate_sel signal: 

0: sw register control; 

1: hw auto gate control 
cgm_dpll_aon_forc d E NVN pre div clock enable's sw control 
e en 


cgm_dpll_aon_aut | [7] RW S/C 0x1 pre div clock enable control select 
o_gate_sel signal: 

0: sw register control; 

1: hw auto GE control 


(ess fes [o [se fo 


dpll_div_40m_forc ic a peame pre div clock enable's sw control 
6 en 


dpll_div_40m_auto pre div clock enable control select 
_gate_sel signal: 

0: sw register control; 

1: hw auto gate control 


dpll_wait_force_en pll's wait enable sw control 


dpll_wait_auto_gat | [1] RW S/C 0x1 pll's wait enable control select signal: 
e_sel 0: sw register control 
1: hw auto control 


eea a o e e 


5.25.2.82 CPPLL_CFG1 


0x00000198 CPPLL_CFG1(0x00D60024) CPPLL_CFG1 


0x00001198 CPPLL_CFG1 SET CPPLL_CFG1 SET 
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0x00002198 CPPLL_CFG1 CLR CPPLL_CFG1 CLR 


A a E SES ES 


BELL CP 
BE f 


m| e GOR 


` E l € 


COO KEE 
age CON [=] = 
GIS 


CPPLL_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EIERE fe | OCOC~—C‘C~C~*SY 


CPPLL_RES [29: 22] | RW S/C 0x3 CPPLL reference clock input control bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26MHZ/6.5) 
2'b10: 138M (26MHZz/6.5) 
2'b11: 26M 


CPPLL_LOCK_D | [21] S/C 
ONE 


CPPLL_DIV_S [20] RW S/C 0x1 CPPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


CPPLL_MOD_EN | [19] a ae PLL modulator mod_en, default value is 
1'b0. 

CPPLL_SDM_EN | [18] PLL modulator sdm_en, default value is 
1'b1. 


CPPLL_LPF [17: 15] CPPLL LPF resistor & cap control bits. 
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[eves dine RO seo SCS 
ceu eas [nam [RW fsc [o [CPPL charge pump curent contol is 


CPPLL_N [10: 0] RW S/C 0x24 CPPLL fedback divider. To Configure 
CPPLL Frequence is "CPPLL_N" * 
"CPPLL_REFIN"; 


5.25.2.83 CPPLL_CFG2 


0x0000019C CPPLL_CFG2(0x12000000) CPPLL_CFG2 
0x0000119C CPPLL_CFG2 SET CPPLL_CFG2 SET 


0x0000219C CPPLL_CFG2 CLR CPPLL_CFG2 CLR 


Ea ee e 


a 
erv zb CPPLL_NINT CPPLL_KINT 
Es 


ES | E 
sever [Bey sc} se Se S O 
jp Reset [TO] o | o Kale | o Lat oto fo e Le Le Ce | o |e | 
R KE K EH EU R R R K ER HE E E 
Liege Pert 


CPPLL_KINT 


Type 


E ` ERC EC 
od TSTST TTT T 


CPPLL_CFG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 
em [eo fe jo | 


CPPLL_KINT [22: 0] RW S/C CPPLL fedback divider. To Configure 
CPPLL Frequence is "CPPLL_N" * 
"CPPLL_REFIN"; 


5.25.2.84 CPPLL_BIST_CTRL 


0x000001 A0 CPPLL_BIST_CTRL(0x000001FE) CPPLL_BIST_CTRL 
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"reng TEE | OPPLL_BIGT_CTRLSET | 


0x000021A0 CPPLL_BIST_CTRL CLR CPPLL_BIST_CTRL CLR 


pp | at | 30 | 20 | 28 | 27 | 28 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name enee 


CPPLL_BIST_CNT 


(el 

SSES 
PP PPP PPP PPP PPE. 
C9OOGOOHO OGG GOGG GGR 


Set/Clr 


Reserved CPPLL_BIST_CTRL AS 
EN 


ES oO ` aw vi Le 
WE, CN ee 


Set/Clr 


CPPLL_BIST_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


CPPLL_BIST_CN | [81: 16] S/C PLL BIST output. If in BIST mode, its 

T output 
=PLL_BIST_CNTRL*(freq of 
PLL_CLKOUT/freq of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 
( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
(fractional division) 


eseve frs Ro E TEE 

CPPLL_BIST_CT | [9:1] RW S/C Oxff PLL_BIST_CTRL[7:0] is for BIST 

RL accuracy control. See PLL_BIST_CNT 
for further information. 

CPPLL_BIST_EN RW S/C PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


5.25.2.85 MPLL_CFG3 


0x000001B0 MPLL_CFG3(0x00000074) MPLL_CFG3 
0x000011B0 MPLL_CFG3 SET MPLL_CFG3 SET 
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Cen [a TSTST ls aaas Tn Tans 
G 
K | 


Reserved MPLL_CCS_CTRL 


KE 
KE CERN 
EES ESESESESES TTT TTT 


MPLL_CFG3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ea EES ER 
TE E 


5.25.2.86 DPLL_CFG3 


C9EIG1G1E1G1E1 EGG EEE OER 


Reserved 


Ce | ë o o 


CER RER ER ER ES ES 
Cen Taa TS T TSTS TSTS 
| Name | Reserved DPLL_CCS_CTRL 
Fr ER 
EES ES ES EES ES ES RES ES ES SES EEN 


DPLL_CFG3 
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Field Name Type SEHR Reset Description 
Value 


Sra eh 
Ce EEN 


5.25.2.87 GPLL_CFG3 


Bit |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 28 | 22 | 20 | 20 | 19 | 19 | 17 | 16 | 
[Name | ese 
De TR 
Rest | of oļoļfofoefoefoejoefofofofofofe] 
Pen fe [elele heee e ee eee 
| Name | Reserved GPLL_CCS_CTRL 
KH ECH 
Pest Le Lee tee S H IH R HED SHH 


GPLL_CFG3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


CTR G S 
EET 6 © NEE 


5.25.2.88 CP DAP PAD CTRL 


0x00000200 CP_DAP_PAD_CTRL(0x00000000) CP_DAP_PAD_CTRL 


0x00001200 CP_DAP_PAD_CTRL SET ER 


0x00002200 CP_DAP_PAD_CTRLCLR DE 


Br | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


w 
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Peel PPP) PPP) ptf 
Pen Taa Tas TS TSTS TSTS TT 


S r CP_DAP_P 
eserve! AD SEL 
Type 
Set/Clr 


CP_DAP_PAD_CTRL 


Field Name Type SES Reset Description 
Value 


same fore [Ose Jo 


CP_DAP_PAD_S o 0] See TG_DSP 

EL 2'00: PAD DAP 
2'01: DAP PAD 
2'1x: DAP DAP 
Note : DAP is from MAIN JTAG input. 


5.25.2.89 CA53_PROT_CTRL 


5 EE 2 ed Ed ee Ts Ts Ta 
en EE 


Reserved 
"met 
Pest | o fo | o fo fo EAEAEAEA EAR EAEA 
t [as la lna [S Tn] TS Tass aal 


CA53_SPNIDEN CA53_SPIDEN CA53_NIDEN CA53_DBGEN 
Type 


Gabi PROT CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eena ajo a fo 
a rnn a EE ER 
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AP Invasive Debug Enable.write function 
impl in aon_apb_reg.v 


CA53_SPIDEN [11: 8] NA This register could only be written once 
AP Secure Privileged Non-invasive 
Debug Enable.write function impl in 
aon_apb_reg.v 


CA53_NIDEN [7: 4] NA This register could only be written once 
AP Secure Privileged Invasive Debug 
Enable.write function impl in 
aon_apb_reg.v 

CA53_DBGEN [3: 0] NA This register could only be written once 
AP Non-invasive Debug Enable,write 
function impl in aon_apb_reg.v 


5.25.2.90 CSSYS_CFG 


0x00000208 CSSYS configuration(0x00000000) CSSYS_CFG 


Reserved 


CSSYS configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


DAP_DEVICEEN [31] NA This register could only be written once 
DAP debug apb access enable 
DAP_DBGEN [30] Ro Jna jo This register could only be written once 
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E E E 


DAP_SPIDBGEN [29] This register could only be written once 
DAP GEES invasive debug enable 
oae a H 


GNSS_CM4_DBG | [11] 
EN 
EN 


TG_JTAG_EN NA This register could only be written once 
write function impl in aon_apb_reg.v 
LTE_JTAG_EN NA This register could only be written once 
write function impl in aon_apb_reg.v 
AON_CM4_DBGE | [7] NA This register could only be written once 
N write function impl in aon_apb_reg.v 
DJTAG_EN NA This register could only be written once 
write function impl in aon_apb_reg.v 
AG_JTAG_EN [5] NA This register could only be written once 
write function impl in aon_apb_reg.v 
MJTAG_EN [4] NA This register could only be written once 
write function impl in aon_apb_reg.v 
CSSYS_NIDEN [3] NA This register could only be written once 
write function impl in aon_apb_reg.v 
CSSYS_SPNIDEN | [2] NA This register could only be written once 
write function impl in aon_apb_reg.v 
CSSYS_SPIDEN [1] NA This register could only be written once 
write function impl in aon_apb_reg.v 
CSSYS_DBGEN NA This register could only be written once 
write function impl in aon_apb_reg.v 
5.25.2.91 SEC MUX_DBG_EN 


io a EE 


da 
f P 
Reserved vice Reserved 
SS 
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ee ee ee 


cad 
g ys ys 
e nid i Wes i i Reserved 


3_d 
bge 
ns 
Tea Coe 


mux debug enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eg JESS [A Jo 


dap_deviceen_s [25] control bit Lee 
0 - Enable 
1 - Disable 
dap_dbgen_s [24] RW NA 0x1 control bit DAP_DBGEN. 
0 - Enable 
1 - Disable 
dap_spidbgen_s [23] RW NA 0x1 control bit DAP_SPIDEN. 
0 - Enable 
1 - Disable 


eg rer T 


gnss_cm4_dbgen_ | [19] control bit GNSS_CM4 DBGEN{3:0]. 
S 0 - Enable 
1 - Disable 


btwf_cm4_dbgen_ | [18] control bit BTWF_CM4 DBGEN{3:0]. 
S 0 - Enable 


1 - Disable 
aon_cm4_dbgen_ | [17] control bit AON CM4 DBGENJ3:0]. 
S 0 - Enable 

1 - Disable 
cr5_dbgen_s [16] control bit CR5 DBGEN[3:0]. 

0 - Enable 

1 - Disable 
cr5_niden_s [15] control bit CR5 NIDEN[3:0]. 

0 - Enable 

1 - Disable 
cssys_dbgen_s [14] control bitcoresight DBGEN. 

0 - Enable 

1 - Disable 
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0 - Enable 
1 - Disable 
cssys_spiden_s [12] control bitcoresight SPIDEN. 
0 - Enable 
1 - Disable 


cssys_spniden_s control bitcoresight SPNIDEN. 
0 - Enable 


1 - Disable 


ca53_dbgen_s [10] control bitca53_ DBGENJ3:0]. 
0 - Enable 
1 - Disable 


ca53_niden_s control bitca53_NIDEN[3:0]. 
0 - Enable 
1 - Disable 

ca53_spiden_s control bitca53_ SPIDEN[3:0]. 
0 - Enable 
1 - Disable 

ca53_spniden_s [7] control bitca53_SPNIDEN[3:0]. 
0 - Enable 
1 - Disable 


"eng TL C S 
EELER KREE 


5.25.2.92 CR5_PROT_CTRL 


CR5_PROT_CTRL(0x00000000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name Peed 


Reserved 


CR5_PROT_CTRL 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
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CR5_NIDEN [1] NA This register could only be written once 
CR5 Non-invasive Debug Enable,write 
function impl in aon_debug_apb_reg.v 

CR5_DBGEN NA This register could only be written once 
CR5 Debug Enable,write function impl in 
aon_debug_apb_reg.v 


5.25.2.93 DBG_DJTAG_CTRL 


0x00000214 DBG_DJTAG_CTRL(0x00000000) DBG_DJTAG_CTRL 
0x00001214 DBG_DJTAG_CTRL SET DBG_DJTAG_CTRL SET 


0x00002214 DBG_DJTAG_CTRL CLR DBG_DJTAG_CTRL CLR 


Bit |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 28 | 22 | 20 | 20 | 19 | 19 | 17 | 16 | 
| Name | Reserved 


Cie G 
Peel DP PPP PPP) PP PPP 


DBG_DJTAG_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE 


dbgsys_cssys_ stm 
_nsguaren 
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5.25.2.94 WTLCP_CTRL 
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Reserved erv erv erv 
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WTLCP_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Eet 


WTLCP_AON_FR - wll sys aon force EEE E sleep 
RS ac ly 


BIH H eie 
C_WSYS_STOP 

[eserves a IS [seo 
Se e 
eg [Ro so 


5.25.2.95 WTL_WCDMA_EB 


0x00000244 WTL_WCDMA_EB(0x00000100) WTL_WCDMA_EB 
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0x00002244 WTL_WCDMA_EB CLR WTL_WCDMA_EB CLR 


HS a aN a a ee ca 
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æ elelee hee e eiee 


- S 


EE 


WTL_WCDMA_EB 


Field Name Type | Set/Cle | Reset Description 
ar Value 


TIRI TET 


WTLCP_WCMDA T La set clk enable. 
_EB 0: disable wcdma sys clock 
1: enable wcdma sys clock 


reeves mea [rose fe | SSCS 


WCDMA_AUTO_ RW S/C 0x1 hardware auto-control clock enable. 
GATE_EN 0: disable hardware control clock 
1: enable hardware control clock 


eea a o fe fo) 


5.25.2.96 WTLCP_LDSP_CTRLO 


0x00000248 WTLCP_LDSP_CTRLO0(0x18000000) WTLCP_LDSP_CTRLO 
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0x00001248 WTLCP_LDSP_CTRLO SET WER ere 
0x00002248 WTLCP_LDSP_CTRLO CLR TEE 


pp | 31 | 30 | 29 | 28 | 27 | 28 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


WTLCP_LDSP_BOOT_VECTOR 


C |e KEE 
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WTLCP_LDSP_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
WTLCP_LDSP_B_ | [31: 0] RW S/C 0x1800 | wtlcp Ite ceva boot vector,after 
OOT VECTOR 0000 map,address is 1800_0000 
5.25.2.97 WILCP_LDSP_CTRL1 


0x0000024C WTLCP_LTE_CEVA_CTRL1(0x00000001) WTLCP_LDSP_CTRL1 


0x0000124C WTLCP_LTE_CEVA_CTRL1 SET eee i 


0x0000224C WTLCP_LTE_CEVA_CTRL1 CLR ley AETR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
[Nene | = SS 


Reserved 


Reserved S R e x E F Reserved 
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Set/Clr 


WTLCP_LTE_CEVA_CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


E C 


WTLCP_STMS_L | [12] 
DSP 
WTLCP_STDO_L | [11] RW S/C 
DSP 
WTLCP_STDI_LD | [10] S/C 
SP 
WTLCP_STRTCK S/C 
_LDSP 
WTLCP_SW_JTA 
G_ENA_LDSP 
E 
WTLCP_LDSP_E = if this bit set , e Ite ceva won't go to 
XTERNAL_WAIT power down state 
WTLCP_LDSP_B con Ier m if this bit set , wtlcp Ite ceva can boot. 
OOT 


5.25.2.98 WILCP_TDSP_CTRLO 


0x00000250 WTLCP_TDSP_CTRLO0(0x18000000) WTLCP_TDSP_CTRLO 


0x00001250 WTLCP_TDSP_CTRLO SET Wee 


0x00002250 WTLCP_TDSP_CTRLO CLR liaa les 


Oe eee EE 
Name a VECTOR S 


WTLCP_TDSP_BOOT_VECTOR 
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| Name | WTLCP_TDSP_BOOT_VECTOR 
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we ooo 
me DP PP PPP) PPP) 


WTLCP_TDSP_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
WTLCP_TDSP_B_ | [31:0] RW S/C 0x1800 | wtlcp tg ceva boot vector, after 
OOT VECTOR 0000 map,address is 1800 0000 
5.25.2.99 WTLCP_TDSP_CTRL1 


0x00000254 WTLCP_TDSP_CTRLO0(0x00000001) WTLCP_TDSP_CTRL1 


0x00001254 WTLCP_TDSP_CTRLO SET EE 
0x00002254 WTLCP_TDSP_CTRLO CLR DEER 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Tee a 


ca 
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WTLCP_TDSP_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea C e e 


WTLCP_STCK_T = 

DSP 

WTLCP_STMS T | [12] RW S/C 
DSP 

WTLCP_STDO_ T | [11] RW S/C 
DSP 


WTLCP_STDI_TD | [10] S/C 
SP 
WTLCP_STRTCK S/C 
_TDSP 
WTLCP_SW_JTA 
G_ENA_TDSP 
fen! ie eo se 
WTLCP_TDSP_E = eS this bit set , wtlcp Ite ceva won't go to 
XTERNAL_WAIT power down state 
WTLCP_TDSP_B N ee [se Nm if this bit set , wtlcp Ite ceva can boot. 
OOT 


5.25.2.100 PCP_AON_EB 


0x00000280 PCP_AON_EB(0x00000000) PCP_AON_EB 
0x00001280 PCP_AON_EB SET PCP_AON_EB SET 


0x00002280 PCP_AON_EB CLR PCP_AON_EB CLR 


Bit | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 28 | 22 | 20 | 20 | 19 | 19 | 17 | 16 | 
| Name | Reserved 
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PCDP AON ER 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pea ajo |e fo 


PUBCP_SYST_R PUB D SYST RTC enable 
TC_EB 0 : disable 

1: enable syst 
PUBCP_TMR_EB PUB CP TMR enable 

0 : disable 

1: enable tmr 
PUBCP_TMR_RT PUB CP TMR rtc enable 
C_EB 0 : disable 

1 : enable rtc tmr 


Ze SYST_E PUB CP SYST enable 
0 : disable 
1: enable syst 


PUBCP_WDG_EB PUB CP WDG enable 
0 : disable 
1 : enable watch dog 


PUBCP_WDG_RT PUB CP WDG rtc enable 
C_EB 0 : disable 
1 : enable 


PUBCP_ARCH_R PUB CP EIC rtc enable 
TC_EB 0 : disable 
1 : enable 


PUBCP_EIC_EB PUB CP EIC 
0 : disable 
1: enable 


PUBCP_EIC_RTC PUB CP EIC DV5 enable 
DV5_EB 0 : disable 
1 : enable 

PUBCP_EIC_RTC PUB CP EIC RTC enable 
EB 0 : disable 
1 : enable 
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5.25.2.101 PCP_SOFT_RST 


0x00000284 PUB SOFT RESET(0x00000400) PCP_SOFT_RST 
0x00001284 PUB SOFT RESET SET PUB SOFT RESET SET 


0x00002284 PUB SOFT RESET CLR PUB SOFT RESET CLR 


Br |31| 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19] 18 |17 |16 


Reserved 


Ce | ë ëo o o 
se 


Set/Clr 


P 


ze C e heke 


PUB SOFT RESET 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eea njo e e 


PUBCP_CR5_CO = PUB —— cr5 CORE soft reset 
RE_SOFT_RST 0: soft reset invalid 
1: soft reset valid 


PUBCP_CR5_DB RW S/C PUB CP CR5 core DBG soft reset 
G_SOFT_RST 0: soft reset invalid 

1: soft reset valid 

trace cannot connect core debug. 
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PUBCP_CR5_ET 
M_SOFT_RST 


PUBCP_CR5_MP 
_SOFT_RST 


PUBCP_CR5_CS 
_DBG_SOFT_RS 
T 


PUBCP_TMR_SO 
FT_RST 


PUBCP_SYST_S 
OFT_RST 


PUBCP_WDG_SO 
FT_RST 


PUBCP_EIC_SOF 
T_RST 


PUB CP CR5 ETM soft reset 

0: soft reset invalid 

1: soft reset valid 

Trace cannot get the trace data. 


PUB CP CR5 MP soft reset 

0: soft reset invalid 

1: soft reset valid 

this bit include bit10,bit9,bit8 function. 


PUB CP cr5 coresight interface soft 
reset 


0: soft reset invalid 

1: soft reset valid 

PUB CP TMR rset control 
0 : no effect 

1: reset 

PUB CP SYST rset control 
0 : no effect 

1: reset 

PUB CP WDG rset control 
0 : no effect 

1: reset 

PUB CP EIC rset control 

0 : no effect 


1: reset 


[eevee iim fo e e S 
Tems fo o ES 


5.25.2.102 PUBCP_CTRL 


RR EIEAEEREEEEIEESEAEAKOKORORG 


Reserved 


Set/Clr 


eee e PU | PU | PU [| PU | PU | PU | PU | PU | PU | PU | PU | PU | PU 
Bc | Bc | Bc | Bc | Bc | Bc | Bc | BC | Bc | BC | BC | Bc | BC 
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Set/Clr 


PUBCP_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


SEBES EES 
AON ACCESS P | [13] RW S/C 
UBCP 

PUBCP_CR5 ST | [12] S/C 
ANDBYWFI_N 

PUBCP_CR5_ST | [11] S/C 
ANDBYWFE_N 

PUBCP_CR5_CL | [10] S/C 
KSTOPPEDO_N 

PUBCP_CR5 L3 S/C 
DLE 

PUBCP_CR5_VAL S/C 
IRQO_N 

PUBCP_CR5_VAL | [7] S/C 
FIQO_N 

PUBCP_CR5_ST S/C 
OP 

PUBCP_CR5 CS | [5] S/C 
YSACK ATB 

PUBCP-CR5_CA | [4] S/C 
CTIVE_ATB 

PUBCP_CR5 CS | [3] RW S/C 
SYNC_REQ 

PUBCP_CR5_CS |[2] RW S/C 0x1 
YSREQ_ATB 

PUBCP_CR5_NO | [1] 

DBGCLK 
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5.25.2.103 SYS_DBG_SEL 


Cen [x [l= [=~ Tsa aas TSTST] 


MDAR_DBG_MOD_ SEL MDAR_DBG_SIG_SEL 


Set/Clr 
| Bit lna Ta Ina lus Tn lng Ts Tales lala lS 0 
Reserved Reserved 


"e 
we [ee 
res ER H KORE HREH H HR 


SYS_DBG_SEL 


Field Name Type Set/Cle | Reset Description 
ar Value 
MDAR_DBG_MO [31: 24] aN e MDAR DBG Mode selection. 
MDAR_ DBG_SIG_ | [23: 16] na ll sc MDAR DBG Signal selection. 


feseved isa [RO [se fo 
ee E O E 


5.25.2.104 MDAR_HSDL_CFG 


0x000002B4 MDAR_HSDL_CFG(0x00000000) MDAR_HSDL_CFG 
0x000012B4 MDAR_HSDL_CFG SET MDAR_HSDL_CFG SET 
0x000022B4 MDAR_HSDL_CFG CLR MDAR_HSDL_CFG CLR 


pp | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name wee 


MDAR_HSDL_CFG 
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Peset | o | o | o | o|o | o foto] ofototo] oto} o|o| 
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MDAR_HSDL_CFG 


Peel DP PP PPP) PP) Pt 


MDAR_HSDL_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
MDAR_HSDL_CF_ | [31: 0] EE MDAR HSDL configuration. 
G 


5.25.2.105 SYS_DBG_SEL2 


5 EE Ee Ts ce ed cd 
Ce | 


- Reserved AON_DBG_SIG_SEL 


m TSTST TTT ESA ESESER 


SYS_DBG_SEL2 


ar 
V1.1 
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H H po oS 
E E C 


RON DBG_MOD_ AON DBG MODE selection. 
0: signal selection from aon reg. 
1: signal selection from djtag. 
AON_DBG_SIG_S | [7:0] C AON DBG Signal selection. 
EL 


5.25.2.106 SUBSYS_DBG_CFG 


SUBSYS_DBG_CFG(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name Peed O 


Reserved 
Sei/Clr 


SUBSYS_DBG_SE 
Reserved L 


"me 
EE ESESESESES EES ESESES E HH 


SUBSYS_DBG_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eena ea [RO [soo 


SUBSYS DBG S GREEN SUBSYS DBG selection. 
EL 


5.25.2.107 AP_LPC_CTRL 


0x000002C0 AP_LPC_CTRL(0x00000000) AP_LPC_CTRL 
0x000012C0 AP_LPC_CTRL SET AP_LPC_CTRL SET 


5 Ed ed de dd 
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es L 
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E ES | ES WO 
FREE ee REES ES EES ES EA 


- Reserved Reserved 


w| ë e ë e ë e ë ë 
ese [e e e e e e e e e e e e e eee 


AP_LPC_CTRL 


Field Name Type De Reset Description 
Value 


reat farsa Jo 


el Sil 


eea C e o 


AP_FRC_STOP_ AP SE force LP. 
REQ 


5.25.2.108 WTLCP_LPC_CTRL 


Ten [a [l= [= GEG GEG EEE 
G Cd 


Reserved 


Ce [OO 
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S Hr P 
Peset | o | o fof teislel: Geisel: 


WTLCP_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE 


a iH 5 e < 3 


E 


WTLCP_FRC_ST Ea LPC force LP. 
OP_REQ 


5.25.2.109 PUBCP_LPC_CTRL 


Ten [oi [oo] [os] [lol [ste[alo] [ela] isl 

| Name | Reserved 

me OO 
eae Pm Oo a oo Ro 
Eo EASES 


k T 


E = B - 


sever a Ol EE 
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PUBCP_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE REES 


PUBCP_FRC_ST a LPC status. 
OP_ACK 


ET fo e o 


PUBCP_FRC_ST SR LPC force LP. 
OP_REQ 


5.25.2.110 | RFTI_SOFT_RST 


TSTST 2 TSTS Tan 


Reserved 


Ce [| 


a. | 


sever} ssid 


RFTI_SOFT_RST 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eens fera RO [seo 
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rfti_soft_rst LVDSRF_CALI_ SOFT_RST rset control 
0 : no effect 
1: reset 


LVDSRF_CALI_S LVDSRF_CALI_SOFT_RST rset control 
OFT_RST 0 : no effect 


1: reset 
RFTI2_LTH_ SOFT RFTI2 LTH rset control 
_RST 0: no effect 

1: reset 
RET] LTH SOFT RFTI1 LTH rset control 
_RST 0 : no effect 

1: reset 
RFTI_SBL SOFT _ RFTI SBI rset control 
RST 0.: no effect 

1: reset 


5.25.2.111 GLB_WCDMA_CTRL 
Bit |31| 30 | 29 | 28 | 27 | 26 | 25 | 24 | 2a | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved 


a 


GLB_WCDMA_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng a [RO [NA fo) OOS 
mowa an fi) Jaw [na fo | 
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wtlcp_wcdma_soft | [2] RW NA 
_gate_dis 


pubcp_wcdma_aut | [1] RW NA 
o_gate_en 

pubcp_wcdma_sof RW NA 
t_gate_dis 

5.25.2.112 PLL_CLKOUT_GATE 


0x00000400 PLL_CLKOUT_GATE(0x3FF73FF7) PLL_CLKOUT_GATE 


0x00001400 PLL_CLKOUT_GATE SET adan we © 
0x00002400 PLL_CLKOUT_GATE CLR RLL. RE GATE 


LPL | LPL | LPL f LPL L 
? E S T S G S 
N 


N N 
5 GGG CE E GGG 
13 GEE [se] se [se|so] EEE so] so] se se so) 


savor | se [ee se [so [se se] 


PLL_CLKOUT_GATE 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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EE 
ee a 
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a 
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Prweirons-en [en [Aw fse Jo | SS 
S E 
S e e 


pasa lS 
ll li 2 ME 
i i O 


majo [se fo 
LPLL_CLKOUT_A | [13] 

UTO_GATE_DIS 

LPLL_DIV1_AUTO | [12] 

_GATE_DIS 

LPLL_DIV2_AUTO | [11] RW S/C Ox1 
_GATE_DIS 

LPLL_DIV5_AUTO 

DATE DIS 

TWPLL_CLKOUT 

Zelle GATE D 

[7] 


TWPLL_DIV1_AU 
TO_GATE_DIS 


TWPLL_DIV2_AU 
TO_GATE_DIS 


TWPLL_DIV3_AU | [5] 
TO GATE DIS 
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Ke Ee 
EE 
TO GATE DIS 

Seel JEE 
UTO_GATE_DIS 


DPLL_CLKOUT_A | [1] RW S/C 0x1 
UTO_GATE_DIS 
MPLL_CLKOUT_A RW S/C 0x1 
UTO_GATE_DIS 


5.25.2.113 HM CFG SEL 


0x00000404 HM_CFG_SEL(0x00000000) HM_CFG_SEL 
0x00001404 HM_CFG_SEL SET HM_CFG_SEL SET 


0x00002404 HM_CFG_SEL CLR HM_CFG_SEL CLR 


Cen TS Ts TSTST Tass TSTST |e] Tan] 
G 


SÉ 


Tipe [mf Le [mw E [ie Pe [oe [oe [ow [ro ES oe 


Set/Clr SIC 


HM CEG SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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L CEG SEL 
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5.25.2.114 HM PWR CTRL 


Cen Tn Ta TSTSTs asas asan T 
Teme 


Reserved 
Sei/Clr 


Set/Clr SIC 


HM PWR CTRL 


nans | en | Type Tess Tess Tame 
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ferro fe [aw [sc_fo | SSCS 
waew fa [sc fo | SS 
a. 
ee a E 


XTAL_26M_BUF_ 
PD 


5.25.2.115 HM. RST CTRL 


Cer [==] ==> [~[s[* [=] 2] a [mole a] 


Reserved 
Set/Clr S/C 
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HM_RST_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EELER EES ER 
EE 
voses [tm [rw [so foo 


penne fe pe EE 


east o [w e 
Se a aN 


weas a [rw [sco [SSCS 
feruast [tm w [sco [| SCS 
forcast [mm w [sco [SSCS 
west fa [rw fse o [oS 
feseves TL G o 
C TL G | SCS 
E (m [rw [sco | O oO oo 
feseved ‘fro seo [SCS 


5.25.2.116 | M_AAPC_CFG 


"rees Tase | ERS | 
O H H m aarc craseT | 
onoonoae | maare oracin TS 
SC En EE ed Ed TSTS Ta DT TD 
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WS ER SCH 


ES ` EERO 
od TTT TT 


M_AAPC_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE [RO [Seo 


AAPC_G1 e 24] eo PGA gain control 
00 1.5x PGA gain 
01 2x PGA gain(default) 
10 3x PGA gain 
AAPC_GO [23:22] | RW S/C 0x1 AAPC PGA gain control 
00 1.5x PGA gain 
01 2x PGA gain(default) 
10 3x PGA gain 


arcsec [en _jaw [ec fo) SSCS 
Taare raes [poy [aw [sc joa | 
eea [neta [ao EES 


APCOUT_SEL [15] RW S/C APCOUT_SEL 
0, select APCOUTO;(default) 
1, select APCOUT1; 
AAPC_LOW_V_C | [14] RW S/C Output low voltage control 
ON 0: output low voltage is about 50mV 
(default) 
1: output low voltage is about 200mV 
AAPC_D [13: 0] RW S/C AAPC 14bit data in 
14'h0000 


5.25.2.117 DAP_DJTAG_CTRL 


0x00000430 DAP_DJTAG_CTRL(0x00000000) DAP_DJTAG_CTRL 
0x00001430 DAP_DJTAG_CTRL SET DAP_DJTAG_CTRL SET 
0x00002430 DAP_DJTAG_CTRL CLR DAP_DJTAG_CTRL CLR 


Reserved 


Br | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19] 18 | 17 | 16 | 
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Peel PPP) PPP) Ppl 
SSR 


Ñ 


| Type | 
E o S/C 


DAP_DJTAG_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


DAP_DJTAG_EN RW S/C DAP DJTAG Path enable from aon reg. 
0: Disable; 
1: Enable. 


5.25.2.118 CGM_REG1 


0x00000440 CGM_REG1(0x00000000) CGM_REG1 
0x00001440 CGM_REG1 SET CGM_REG1 SET 


` oxo0002440 ` CGM_REG1 CLR CGM_REG1 CLR 


meee COE ene eee 


LTE_PCCSCC_RFTI_LCLK_SW_CFG Reserved 


SD KC 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 627 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GO SPREADTRUM SL8541E Device Specification 
Reset | of of ofofofofo}o}ofo}fofofofofo|]o| 


CGM_REG1 


Field Name Type Set/Cle Reset Description 
ar Value 
LTE_PCCSCC_R |} [31: 24] 
S | CLK_SW_CF 


ose apap] 
LPLLO_CLKOUT_ | [22] 
SW 


KEE REESEN 


5.25.2.119 | CM4_INT_REQ_SRC_EN 


INT_REQ_SRC_EN(OxFFFFFFFF) CM4_INT_REQ_SRC_EN 
INT_REQ_SRC_EN SET INT_REQ_SRC_EN SET 


INT_REQ_SRC_ENCLR INT_REQ SRC EN CLR 


en 
Te |en |en [o Sea ECH EES EE 


sever | se [se |se] se [se |se ES so] se] se [se[ so] so] se se so) 


Set/Clr | sic 
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INT_REQ_SRC_EN 


Field Name Type | Set/Cle | Reset Description 
ar Value 
(nL DUD hardware | [81] RW S/C 0x1 
_dfs_exit_en 
int_pub_dfs_compl | [30] RW S/C 0x1 
et_en 
int_pub_dfs_error_ | [29] 
en 


ae eS E 


EE = 
en 


Ce ee E E 


een on = 

en 

int_busmon_pub_ | [24] RW S/C 0x1 
en 

n 

en 

en 

(nL busmon wen | [20] RW S/C 0x1 
en 

int_wtlcp_lte_wdg_ | [19] RW S/C 0x1 
rst_en 

int_wtlcp_tg_wdg [18] 

rst_en 


int_pcp_wdg_en G E E 


int_wcn_btwf_wdg L 

en 
ee a 
int_pwr_down_all [14] 

en 


mowa [na [Aw ee a 
mewan [oa |w fse Jo [SSCS 
mess wo on [on [RW fse [or H 
mseme [no |w fse Jo Oooo 
msewaen [ti |w [se [o ooo 
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nt sec ne en | nt sec ne en | rtc_en 


int_sec_req_dma ca 
en 

int_chn_start_chn3 

en 

en 


int_chn_start_chn1 | [4] RW S/C 0x1 
en 
en 


C H G oo oo 
CTI |w [se Jo [SSCS 
mean fo [rw fse [o [SCS 


5.25.2.120 CM4_INT_REQ_SRC_EN1 


0x0000044C INT_REQ_SRC_EN1(0x0000FFFF) CM4_INT_REQ_SRC_EN 


0x0000144C INT_REQ_SRC_EN1 SET INT_REQ_SRC_EN1 SET 


0x0000244C INT_REQ_SRC_EN1 CLR INT_REQ_SRC_EN1 CLR 


Br | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 |17 |16 
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ren 


inti | int _cm4_gpio_en | | int _cm4_gpio_en | en 


int_aon_dma_cm4 

en 

int_mbox_src_cm4 | [7] 
en 

int_mbox_tar_cm4 

en 


ee 
GE EE 
Gelee 
H L fsa Nag 


EE 


5.25.2.121 AON _MTX_MAIN_LPC_CTRL 


0x00000450 AON_MTX_MAIN_LPC_CTRL(ox000000FF) | AON-MTX_MAIN_LPC_C 
0x00001450 AON_MTX_MAIN LPC_CTRL SET Ee 


0x00002450 AON MTX MAIN LPC CTRL CLR aiai ie a 
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| Reset [RON O ARE RE | EN 
SR K RH K KUHE RR EE R EHET HEH RH R 


aon_mtx_main_lp_num 


AON_MTX_MAIN_LPC_CTRL 


Field Name Type S Reset Description 
Value 


same seo 


aon_mtx_main_lp_ | [16: 1] Ox7f wait pa number for Ipc gating clock 
num after cactive deasserted. 
aon_mtx_main_lp_ RW S/C 0x1 enable signal of Ipc for aon main m0 
eb 1: enabel Ipc 

0 : bypass Ipc 


5.25.2.122 AON MTX_MO LPC CTRL 


0x00000454 AON_MTX_Mo_LPC_CTRL(0x000000FF) AON_MTX_M0_LPC_CTR 
0x00001454 AON _MTX_Mo_LPC_CTRL SET EEN 


` women | | some LPC em on ` MTX_MO_LPC_CTRL CLR AON Silat K LPC_CTR 


ee ae el 


| = 


= @& —— 8 
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aon_mtx_m0_lp_num 


ame [T TTT TTT 


AON MIZ MO LPC CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma C e e 


aon_mtx_m0_Ip_n | [16: 1] Ox7f wait eo number for Ipc gating clock 
um after cactive deasserted. 


aon _ mtx_m0_Ip_e enable signal of Ipc for aon mtx m0. 
1: enabel Ipc 
0 : bypass Ipc 


5.25.2.123 AON _MTX_M1_LPC CTRL 


0x00000458 AON_MTX_M1_LPC_CTRL(0x000000FF) ee age 
0x00001458 AON_MTX_M1_LPC CTRL SET Ke d 


0x00002458 AON MTN MI LBC CTRL CLR Boer an 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Fe 


aon_mtx_m1_lp_num 
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AON_MTX_M1_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
Se SS r 
aon_mtx_m1_Ip_n | [16: 1] Ox7f wait cycle number for lpc gating clock 
um after cactive deasserted. 


aon mtx_m1_Ip_e enable signal of Ipc for aon mtx m1. 
1: enabel Ipc 
0 : bypass Ipc 


5.25.2.124 AON MTX_M2 LPC CTRL 


0x0000045C AON_MTX_M2_LPC_CTRL(0x000000FF) EE 
0x0000145C AON_MTX_M2_LPC CTRL SET maini gt a 


0x0000245C AON_MTX_M2 LPC CTRL CLR n T 


Br |31| 30 | 29 | 28 | 27 | 26 | 25 |24 | 29 | 22 | 21 | 20 | 19] 18 |17] 16 
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ree e ee ER ES ESES ER ES ESES 


AON_MTX_M2_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


CTH CS 


aon_mtx_m2_lp_n | [16: 1] RW S/C 0x7f wait cycle number for Ipc gating clock 
um after cactive deasserted. 
aon_mtx_m2_lp_e RW S/C 0x1 enable signal of Ipc for aon mtx m2. 
b 1: enabel Ipc 

0 : bypass Ipc 


5.25.2.125 AON MTX_M3_LPC CTRL 


0x00000460 AON_MTX_M3_LPC_CTRL(0x000000FF) EEN 
0x00001460 AON_MTX_M3_LPC_CTRL SET ear 2 ae 
0x00002460 AON_MTX_M3 LPC_CTRLCLR ER 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


- = 


ie E 


- aon_mtx_m3_lp_num 
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AON_MTX_M3_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


asr e [ROS 


aon_mtx_m3_lIp_n | [16: 1] RW S/C Ox7f wait cycle number for Ipc gating clock 
um after cactive deasserted. 
aon_mtx_m3_lIp_e RW S/C 0x1 enable signal of Ipc for aon mtx m3. 
b : enabel Ipc 

0 : bypass Ipc 


5.25.2.126 AON _MTX_M4_LPC CTRL 


0x00000464 AON_MTX_M4_LPC_CTRL(0x000000FF) RU At PC_CTR 
0x00001464 AON_MTX_M4_LPC_CTRL SET oo 


0x00002464 AON_MTX_M4_LPC_CTRLCLR eter Es 


| Bit_| st | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


- = 


aon_mtx_m4_lp_num 
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m [TTT 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


[eevee T [RO [soo 


aon_mtx_m4_lIp_n | [16: 1] RW S/C 0x7f wait cycle number for Ipc gating clock 
um after cactive deasserted. 
aon_mtx_m4 _lIp_e RW S/C 0x1 enable signal of Ipc for aon mtx m4. 
b 1: enabel Ipc 

0 : bypass Ipc 


5.25.2.127. AON _MTX_M5_LPC CTRL 


0x00000468 AON_MTX_M5_LPC_CTRL(0x000000FF) AON_MTX AO ERS" 
0x00001468 AON_MTX_M5_LPC_CTRL SET a E 


0x00002468 AON_MTX_M5 LPC CTRL CLR Ww) it ee 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Fe 


aon_mtx_m5_lp_num 


Set/Clr SIC 


AON MIZ MB LPC CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng ëss Ise 
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aon_mtx_m5_Ip_n | [16: 1] RW S/C 0x7f wait cycle number for Ipc gating clock 
um after cactive deasserted. 
RW S/C 0x1 


aon_mtx_m5_lp_e enable signal of Ipc for aon mtx m5. 
b : enabel Ipc 
0 : bypass Ipc 


5.25.2.128 AON _MTX_SO LPC CTRL 


0x0000046C AON_MTX_SO_LPC_CTRL(0x000000FF) Ce be a. 
0x0000146C AON_MTX_SO_LPC_CTRL SET on D 


0x0000246C AON MTX en LPC CTRL CLR géien)! Ko, TNT 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


aon 
Reserved 


aon_mtx_sO_lp_num 


w 
od ee ER SSES 


AON_MTX_SO_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena idee [FO [seo | COC‘C~‘~;<‘CS 


aon_mtx_sO_lp_nu | [16: 1] RW S/C Ox7f wait cycle number for lpc gating clock 
m after cactive deasserted. 


aon_mtx_s0_lp_eb II TRW jse Joi | enable signal of Ipc for aon mtx s0. 
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: enabel Ipc 
LL LI Je 


5.25.2.129 AON _MTX_S1_LPC_CTRL 


0x00000470 AON_MTX_S1_LPC_CTRL(0x000000FF) ER 
0x00001470 AON_MTX_S1_LPC_CTRL SET RE EE, 


0x00002470 AON _MTX_S1_LPC_CTRLCLR iaaii le A 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


| oe 


ie EN 


Set/Clr 


aon_mtx_s1_lp_num 


AON_MTX_S1_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma C e e 


aon_mtx_s1_lp_nu | [16: 1] 0x7f wait Le number for Ipc gating clock 
m after cactive deasserted. 


aon_mtx_s1_lp_eb RW S/C 0x1 enable signal of Ipc for aon mtx s1. 
1: enabel Ipc 
0 : bypass Ipc 
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5.25.2.130 AON_MTX_S2_LPC_CTRL 


0x00000474 AON_MTX_S2_LPC_CTRL(0x000000FF) EE 
0x00001474 AON_MTX_S2_LPC_CTRL SET hini = 


0x00002474 AON_MTX_S2_LPC_CTRL CLR dande T SE 


ea EE EE aa a | 


| =- 


KEE 


EE EN 


aon_mtx_s2_lp_num 


Set/Clr 


AON_MTX_S2_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pm C T 


aon mtx_s2_lp_nu } [16: 1] Ox7f wait a number for Ipc gating clock 
after cactive deasserted. 


aon_mtx_s2_l|p eb enable signal of lpc for aon mtx s2. 
1: enabel Ipc 
0 : bypass Ipc 


5.25.2.131 AON MTX_S3 LPC CTRL 
0x00000478 AON_MTX_S3_LPC_CTRL(0x000000FF) ees 
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0x00001478 AON_MTX_S3 LPC CTRL SET ddus ae 


AON_MTX_S3 LPC CTR 
LCLR 


ES Ee U E 


| = 


Cie 


0x00002478 AON_MTX_S3_LPC_CTRL CLR 


EE E 


aon_mtx_s3_lp_num 


AON_MTX_S3_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


m C e 


aon_mtx_s3_lp_nu | [16: 1] 0x7f wait La number for Ipc gating clock 
m after cactive deasserted. 


aon_mtx_s3_lp_eb RW S/C 0x1 enable signal of Ipc for aon mtx s3. 
1: enabel Ipc 
0 : bypass Ipc 


5.25.2.132 AON _MTX_S4 LPC CTRL 


0x0000047C AON_MTX_S4_LPC_CTRL(0x000000FF) SE 


0x0000147C AON_MTX_S4_LPC_CTRL SET Co GE 
0x0000247C AON_MTX_S4_LPC_CTRLCLR AON aa A CTR 
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Reserved 


aon_mtx_s4_lp_num 


AON_MTX_S4_LPC_CTRL 


Field Name Type es Reset Description 
Value 


sae [oo wo fe 


aon_mtx_s4_lp_nu e 1] 0x7f wait La number for Ipc gating clock 
m after cactive deasserted. 


aon_mtx_s4 Ip eb RW S/C 0x1 enable signal of Ipc for aon mtx s4. 
1: enabel Ipc 
0 : bypass Ipc 


§.25.2.133 AON_MTX_S5_LPC_CTRL 


0x00000480 AON_MTX_S5_LPC_CTRL(0x000000FF) WEE 
0x00001480 AON_MTX_S5_LPC_CTRL SET eg E 


0x00002480 AON _MTX_S5 LPC CTRL CLR eee aig 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


aon 
Reserved _mt 


xs 
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ay: 
ie G 
EE EN 


Son mx SB Ip num 


Set/Clr 


AON_MTX_S5_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE [Ro [se fo 


aon_mtx_s5_Ip_nu | [16: 1] Ox7f wait Lee number for Ipc gating clock 
m after cactive deasserted. 


aon_mtx_s5_lp_eb RW S/C 0x1 enable signal of Ipc for aon mtx s5. 
1: enabel Ipc 
0 : bypass Ipc 


5.25.2.134 AON _MTX_S6 LPC CTRL 


0x00000484 AON_MTX_S6_LPC_CTRL(0x000000FF) AON_MTX_S6_LPC_CTR 
0x00001484 AON_MTX_S6_LPC_CTRL SET paian GE 


0x00002484 AON_MTX_S6_LPC_CTRL CLR Ee SE 


EE E A 


= = 


K o e ë ë G 
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Peel PPP PPP PPP Ppp 
Per Taa TSTS TS TZ TSTS TTS TT 


a0n mx ep Ip num 


Pree [TTT TTT 


AON MIX 56 LPC CTRL 


Field Name Type SE Reset Description 
Value 


same [oo wo fe 


Son mv ep Ip nu = 6: 1] Ox7f wait Le number for Ipc gating clock 
m after cactive deasserted. 
aon_mtx_s6_lp_eb RW S/C 0x1 enable signal of Ipc for aon mtx s6. 

1: enabel Ipc 

0 : bypass Ipc 


§.25.2.135 AON_MTX_S7_LPC_CTRL 


0x00000488 AON_MTX_S7_LPC_CTRL(0x000000FF) ac ra RTE 
0x00001488 AON_MTX_S7_LPC_CTRL SET ee eee een 


` women | ` AON MTX S7 LPC_CTRLCLR MTX_S7 LPC_CTRL CLR AON_MTX Gau ea CTR 


E 


= - 
oe BEE EENS 
Per fsfulolelsfolefel7l>[s{«]>]*]+[o 
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aon_mtx_s7_lp_num 


ame [T TTT TTT 


AON_MTX_S7_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma C e e 


aon_mtx_s7_lp_nu | [16: 1] 0x7f wait Le number for Ipc gating clock 
m after cactive deasserted. 


aon_mtx_s7_lp_eb RW S/C 0x1 enable signal of Ipc for aon mtx s7. 
1: enabel Ipc 
0 : bypass Ipc 


5.25.2.136 GPU2DDR_LPC_CTRL 
| oxooo004sc ` GPU2DDR_LPC_CTRL(0x000000FF) | GPU2DDR_LPC_CTRL | LPC_CTRL 


0x0000148C GPU2DDR_LPC_CTRL SET GE CTRL 


0x0000248C GPU2DDR_LPC_CTRL CLR EE aoa 


Cara [oe eee [ee [a Pe Poe Le 


|= 


n T 
E E 
ree REER H REER ERER H HR 
Pen TSTST TS TSTST TSTS TSTST || 


gpu 
gpu2ddr_async_bridge_lp_num 2dd 


ra 
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Set/Clr 


GPU2DDR_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


e o e fo 


gpu2ddr_async_br | [16: 1] Ox7f wait pe number for Ipc gating clock 
idge_lp_num after cactive deasserted. 
gpu2ddr_async_br enable signal of Ipc for gpu to ddr async 
ide loeb bridge. 
1: enabel Ipc 


0 : bypass Ipc 


E 


§.25.2.137 WTLCP2DDR_LPC_CTRL 


0x00000490 WTLCP2DDR_LPC_CTRL(0x000000FF) WTLCP2DDR_LPC_CTRL 


0x00001490 WTLCP2DDR_LPC_CTRL SET E 


0x00002490 WTLCP2DDR_LPC_CTRL CLR dina gi 


R IT I E EES 


BC 


ee E - 


wtlcp2ddr_async_bridge_lp_num 
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Set/Clr 


WTLCP2DDR_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma C e 


wtlcp2ddr_async_ | [16: 1] Ox7f wait Le number for Ipc gating clock 
bridge_lp_num after cactive deasserted. 


wtlcp2ddr_async_ RW S/C 0x1 enable signal of Ipc for wtlcp to ddr 
bridge_lp_eb async bridge. 

1: enabel Ipc 

0 : bypass Ipc 


§.25.2.138 WCN2DDR_LPC_CTRL 


0x00000494 WCN2DDR_LPC_CTRL(0x000000FF) WCN2DDR_LPC_CTRL 


0x00001494 WCN2DDR_LPC_CTRL SET kina T ron 


0x00002494 WCN2DDR_LPC_CTRL CLR saa ne CTRL 


Paral [ees EIERE Pe Poe [ope 


E 


m 


w o D 
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wen2ddr_async_bridge_lp_num 


Set/Clr 


WCN2DDR_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eevee T [FO fse fe dP COC“—~C‘“‘<“‘<;<CSCS 


wen2ddr_async_br | [16: 1] RW S/C Ox7f wait cycle number for Ipc gating clock 
idge_lp_num after cactive deasserted. 


wen2ddr_async_br RW S/C 0x1 enable signal of Ipc for wen to ddr async 
(doe Ip eb bridge. 

1: enabel Ipc 

0 : bypass Ipc 


§.25.2.139 MM2DDR_LPC_CTRL 


0x00000498 MM2DDR_LPC_CTRL(0x000000FF) MM2DDR_LPC_CTRL 


0x00001498 MM2DDR_LPC_CTRL SET gaa e 


0x00002498 MM2DDR_LPC_CTRL CLR a E SH 


EE EE REES PRO E 


oe 


EZ å OoOO M 
C G 
Peel e e e e e e e E e e E E e Tt 
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t TnS [na lal [n lna Ts lalala ll] 
mm 


mm2ddr_async_bridge_lp_num 


Set/Clr 


MM2DDR_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea enj e e 


mm2ddr_async_br | [16:1] 0x7f wait Lee number for Ipc gating clock 
idge_lp_num after cactive deasserted. 


mm2ddr_async_br enable signal of Ipc for mm to ddr async 
doe Ip eb bridge. 

1: enabel Ipc 

0 : bypass Ipc 


5.25.2.140 AON2DDR_LPC_CTRL 


0x0000049C AON2DDR_LPC_CTRL(0x000000FF) AON2DDR_LPC_CTRL 


0x0000149C AON2DDR_LPC CTRL SET EE 


0x0000249C AON2DDR_LPC CTRL CLR ee a CTRL 


w EREECHEN [ee [a Pe poe pe 


Je 


EZ å OoOO M 
C ooo ES 
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| Reset [REN € OE Ree | EN 
SR K RH K EIH ELE R EE RH EHET HEH RH R 


aon2ddr_async_bridge_lp_num 


Set/Clr 


AON2DDR_LPC_CTRL 


Field Name Type SE Reset Description 
Value 


sae wo fe 


aon2ddr_async_br | [16: 1] Ox7f wait a number for Ipc gating clock 
idge_lp_num after cactive deasserted. 


aon2ddr_async_br RW S/C 0x1 enable signal of Ipc for aon to ddr async 
idge_lp_eb bridge. 

1: enabel Ipc 

0 : bypass Ipc 


5.25.2.141 | CM42AON_LPC_CTRL 


0x000004A0 CM42AON_LPC_CTRL(0x000000FF) CM42AON_LPC_CTRL 


0x000014A0 CM42AON_LPC_CTRL SET SES 


0x000024A0 CM42AON_LPC_CTRL CLR bene Le CTRL 


SC EES ES Ed EYEE 


- 


"ee EE 
EE 
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ness HII E T T 1 I T 
cen pef je K KUHE RR EE R EHET HEH RH R 
cm 


cm4_to_aon_axi_lp_num 


CM42AON_LPC_CTRL 


Field Name Type S Reset Description 
Value 
GRE E 
cm4_to_aon_axi_l 1116: 1) Ox7f wait Lee number for Ipc gating clock 
p_num after cactive deasserted. 
cm4_to_aon_axi_| enable signal of Ipc for aon to ddr async 


1: Saig Ipc 
0 : bypass Ipc 


§.25.2.142 OVERHEAT_CTRL 


Cen [ [so [= [=] asla laas [allel ol oo, 


Reserved 
E 


Reserved 
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RS 
C 

E DDI 
lR 

EN 


E DEE 
EAESESESESESESESESESER 


OVERHEAT_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE 


THM1_INT_ADIE_ = En interrupt to alarm pmic 
ES 0: Not alarm pmic. 
1: alarm pmic. 


THMO_INT_ADIE_ | [4] RW S/C 0x1 THMO interrupt to alarm pmic 
EN 0: Not alarm pmic. 
1: alarm pmic. 


THM1_OVERHEA THM1 overheat alarm to alarm pmic 
UF ai ADIE 0: Not alarm pmic. 


1: alarm pmic. 


THMO_OVERHEA THMO overheat alarm to alarm pmic 
eege, ADIE 0: Not alarm pmic. 


1: alarm pmic. 


THM1_OVERHEA THM1 overheat reset to reset ddie. 
T_RST_DDIE_EN 0: Not reset ddie. 


1: Reset ddie. 


THMO_OVERHEA THMO overheat reset to reset ddie. 
T_RST_DDIE_EN 0: Not reset ddie. 


1: Reset ddie. 


§.25.2.143 SKLE_TMPO 


SKLE_TMP(0x00000000) SKLE_TMPO 
SKLE_TMP SET SKLE_TMP SET 


SKLE_TMP CLR SKLE_TMP CLR 


SKLE_TMPO 


pp | 31 | 30 | 20 | 28 | 27 | 28 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Lams wen 
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| Name | SKLE_TMPO 
me TTT TTT TTT TTT 


SKLE_TMP 


Field Name Type | Set/Cle | Reset Description 
ar Value 


cers jaca [aw [sc_fo | 


5.25.2.144 SKLE_TMP1 


Ten [alo TSTSTs Ts Tas TSTST Tans [ol 
"el 
et 
MIA < TSTS TSTS oe 
s Teas TSTS e TSTS e TS 
| Name | SKLE_TMP1 

ma [TSTST TTT Ph lll) Tl] 


SKLE_TMP 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eww era [aw [sc fo _| 
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§.25.2.145 SKLE_TMP2 


KSEREAEIEAEZEIEEIESEAEAEAKOKOEER 
Tome o o o y ë OOO 


SKLE_TMP2 


de ee ES ES ESESESEN 
Pen Taa Tas TSTS TSTST 
| Name | SKLE_TMP2 


de KS ESESESER 


SKLE_TMP 


Field Name Type ia Reset Description 
Value 


aero C C 


5.25.2.146 SKLE_TMP3 


Cen [a [o[ [=] Ts Tas TSTST Tans [ol 
Teme fem Cd 


SKLE_TMP3 


KE e 


amb SSES ES ER ES EES ES ESER ES ES ES ES 
eT aas TnS TSTS TSTS TTS TT 
SKLE_TMP3 


KE 
mea TTT TTT TTT TTT 
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SKLE_TMP 


Field Name Type SEH Reset Description 
Value 


ee R ee 5 


5.25.2.147. DBG_PWRUP_SEL 


5 EE Ee Ee dc 
Teme Cd 
A o e 


DBG_PWR 
e a 


DBG_PWRUP_SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


a aeae G 


L 


5.25.2.148 RVBAADDRO 


0x00000528 RVBAADDR0O(0x00040000) RVBAADDRO 
0x00001528 RVBAADDRO SET RVBAADDRO SET 
0x00002528 RVBAADDRO CLR RVBAADDRO CLR 


| Bit | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Res RVBAADDRO 
erv 
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O EC WR 
Cie [ref CSCS 
EE o e e e ES ER ESESES ES ES ER ESESER 
Pen TSTST TSTS TSTS TSTS e 


RVBAADDRO 


Peel fe PPP PPP) >t?) yale 


RVBAADDRO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Ea a G Ea 


0 


5.25.2.149 RVBAADDR1 


Ten Tn TS TSTSTs ls Tass [=] 0] [7 [ol 


RVBAADDR1 


RW 
me RES ESES ES ES ESESESER 
Per Taa TS TS TSTS TSTST 
| Name | RVBAADDR1 
de ee TTT TTT TTT 


RVBAADDR1 
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Field Name Type SEHR Reset Description 
Value 


a E E 


0 


5.25.2.150 RVBAADDR2 


KC EN 2 ee edd ERG 


RVBAADDR2 


RW 
EE o e e e ES ER ESESES KOR 25 H 
s TSTST TSTS TSTS TSTS TSTS TTS 
| Name | RVBAADDR2 
res [o ee TT TTT TTT 


RVBAADDR2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Ea a G Ea 


0 


§.25.2.151 RVBAADDR3 


0x00000534 RVBAADDR3(0x00040000) RVBAADDR3 
0x00001534 RVBAADDR3 SET RVBAADDR3 SET 
0x00002534 RVBAADDR3 CLR RVBAADDR3 CLR 


Br |31] 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Res RVBAADDR3 
erv 
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O EC WR 
Cie [ref CSCS 
EE o e e e ES ER ESESES ES ES ER ESESER 
s TSTST TSTS TSTS TSTS e 


RVBAADDR3 


Peete PPP PPP) PtP) ala 


RVBAADDR3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Ea a G Ea 


0 


§.25.2.152 AA64N32 


Ten [lo [= [= [=] %]s[~[=[@[a Tan [s 
Teme 


Reserved 


w) 


Set/Clr 


AA64nAA32 


E o S o 
| Reset (A eee: | | 1: 


ES 
E 
"ac" 
"e 


AA64N32 
Field Name Type | Set/Cle | Reset Description 
ar Value 
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[ened ea EE go S 
GTR fse e OSS 


5.25.2.153 CA53_EDBGRQ 


Tn ISS ssa asse TTS 
em E 


Reserved 


Ce | oo o o 


Reserved CA53_EDBGRQ 


KE 
Ce [OO 
Proce Poole ES EES ES ES TTT 


CA53_EDBGRQ 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea ea EES ER 
PRETT ns 


5.25.2.154 PUBCP_SIM1_TOP_CTRL 


0x00000540 PUBCP_SIM1_TOP_CTRL(0x00000000) PUBGE MI TOR GIR 
0x00001540 PUBCP_SIM1_TOP_CTRL SET te 


0x00002540 PUBCP Si TOP CTRL CLR SE e 


Reserved 


Ce [| 


Bi | st | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 (we 
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-E 


sever a O 


PUBCP_SIM1_TOP_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena THR CHS 
EE rw Hp 


Zeen ea e 
CD. bati detect e | [3] 

S 

ol 

ol 

n 


§.25.2.155 PUBCP_SIM2_TOP_CTRL 


0x00000544 PUBCP_SIM2_TOP_CTRL(0x00000000) aaa 
0x00001544 PUBCP_SIM2_TOP_CTRL SET EE 


0x00002544 PUBCP SIM2 TOP CTRL CLR WEE ad 


Reserved 


ne R 
me TTT TTT TTT TT 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
name Kg 
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- S 


ETH a Ol 


PUBCP_SIM2_TOP_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ea o e fo 
smeo [tsi [AW [so oo 


ppp 
et (lS WEEN 
EE CHE 
rre E 
RA a a 


5.25.2.156 PUBCP_SIM3_TOP_CTRL 


0x00000548 PUBCP_SIM3_ TOP_CTRL(0x00000000) PUBCP_SIM3_TOP_CTR 
0x00001548 PUBCP_SIM3_TOP_CTRL SET SES 


0x00002548 PUBCP SIM3 TOP CTRL CLR donar E 


BEES Se eS eee E | 
Name TS 


Reserved 


Ce [| 
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| = 


= DEE 
Ed O O S e 
Prost [o e e e e e e EE e e e e ee 


PUBCP_SIM3_TOP_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena THR GHS 
errn rn rannan OR rannan 


tne A N 
El ll all td NEE 
Seege 
Ser Wee 
=R 


5.25.2.157 AP ai TOR CTRL 


0x0000054C AP_SIM_TOP_CTRL(0x00000000) AP_SIM_TOP_CTRL 
0x0000154C AP_SIM_TOP_CTRL SET AP_SIM_TOP_CTRL SET 


0x0000254C AP_SIM_TOP_CTRL CLR AP_SIM_TOP_CTRL CLR 


EE ee T E 


Reserved 


K 


Reserved 
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SES Ee ES 
E å O OOOO DAMMA 


me TSTST TTT TT 


AP SIM TOP CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ea EES [o 
prone ran ran ve 
EE ja w fse o |. 7S 
waan a [Aw fse o |. 7) SSCS 
EH w fse o ooo 
smsan [tm [rw fse p [SCS 


5.25.2.158 SYS_DEBUG_BUS_SEL_CFG 


0x00000550 SYS_DEBUG_BUS_SEL_CFG(0x00000000) | SYS_DEBUG_BUS_SEl_ 
SYS DEBUG BUS SEL 
0x00001550 SYS_DEBUG_BUS_SEL_CFG SET GE 


0x00002550 SYS DEBUG BUS SEL CEG CLR Aa cla E 


Bi | st | 30 | 29 | 20 | 27 | 26 | 25 | 2a | 23 | 22 | 21 |20| 19 | 18 | 17 | 16 


reg_dbg_bus_sel_ap reg_dbg_bus_sel_pubcp 


mej me rw 


me [TTT TTT 
C9 OEHE OGER 


reg dbo bus sel wilcn reg dbg bus sel wen 


K H HT 
me TTT TTT TTT TTT 


SYS_DEBUG_BUS_SEL_CFG 
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Field Name Type | Set/Cle | Reset Description 
al Value 
ap 


reg_dbg_bus_sel_ | [23:16] | RW S/C 
pubcp 
reg_dbg_bus_sel_ | [15:8] RW S/C 
wtlcp 
reg_dbg_bus_sel_ | [7:0] RW S/C 
wen 


5.25.2.159 SYS_DEBUG_BUS_SEL_CFG1 


0x00000554 SYS_DEBUG_BUS_SEL_CFG1(0xo0000000) | SYS-PEBUG-BUS_SEL_ 
SYS DEBUG BUS SEL_ 
0x00001554 SYS DEBUG BUS SEL _CFG1 SET A ppa 


SYS_DEBUG_BUS_SEL_ 
0x00002554 SYS_DEBUG_BUS_SEL_CFG1 CLR CFG1 CLR 


pp |31| 30 | 20 | 28 | 27 | 28 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
[Name TRER 


reg_dbg_bus_sel_pub reg_dbg_bus_sel_mm 


Pest | of ofJofofojofofejofofofofofofofo 
LTR Ta lna [S Tn] TS Tass aal 
| Name | reg_dbg_bus_sel_aon reg_dbg_bus_sel_mdar 

Reset | o (ele tekieleteleteleteleteletel 


SYS_DEBUG_BUS_SEL_CFG1 


Field Name Type | Set/Cle | Reset Description 
al Value 

reg_dbg_bus_sel_ | [81:24] | RW S/C 

pub 


reg_dbg_bus_sel_ | [23:16] | RW S/C 
mm 
reg_dbg_bus_sel_ | [15:8] RW S/C 
aon 


feo meme [ro jaw [sc fo | SSS 
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5.25.2.160 SYS_DEBUG_BUS_SEL_CFG2 


0x00000558 SYS_DEBUG_BUS_SEL_CFG2(0x00000000)_ | SYS-PEBUG-BUS_SEL_ 
0x00001558 SYS DEBUG BUS SEL CFG2 SET DEE a 
0x00002558 SYS DEBUG BUS SEL CFG2 CLR SYS_ EE GE SEL. 


Ceo ees EEEE eA 
Name EEN 


Reserved reg dbg mod sel wilcn 


RE EC 


| Bit Islnolslelololeslelxeststatztxig 
| Name | reg_dbg_mod_sel_pubcp reg_dbg_sys_sel 
(HRH a oN 


SYS_DEBUG_BUS_SEL_CFG2 


Field Name Type Wie Reset Description 
Value 


maae e 


reg_dbg_mod_sel | [23:16] 
_wtlcp 

reg dCH- mod sel | [15: 8] 
_pubcp 


EC z:o) [RW |se jo | 


5.25.2.161 PAD_DBG_BUS_SEL_CFG1 


0x0000055C PAD_DBG_BUS_SEL_CFG1(0x0A418820) GE 
0x0000155C PAD DBG BUS SEL_CFG1 SET dae o anat 


TSTST Tass alee Te 
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| Name | Reserved | dbg_bus5_sel dbg_bus4_sel dbg_bus3_sel 


dbg_bus1_sel dbg bus sel 


E ` ` EC EE 
C SHER 25 HHEH HEG 


PAD_DBG_BUS_SEL_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena T [RO [soo 
EECHER E RE 
bat zl fee [Aw [sc [ow [| SSCS 
ETEL [se oo [SSCS 
woss oeo ECKER 
wosa [tsi w [so [or [| SSCS 
osos TRT [seo [SCS 


§.25.2.162 PAD_DBG_BUS_SEL_CFG2 


0x00000560 PAD_DBG_BUS SEL_CFG2(0x16A4A0E6) EE E 
0x00001560 PAD DBG BUS SEL CFG2 SET EE 


0x00002560 PAD DBG BUS SEL CFG2 CLR ee i a ad 


BEES SS ee Se ES eee 


Reserved dbg_bus11_sel dbg_bus10_sel dbg_bus9_sel 


"reel nn 
C HH H HS 
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dbg_bus8_sel dbg_bus7_sel dbg_bus6_sel 


PAD_DBG_BUS_SEL_CFG2 


meene foei f n kl te OOA 
ar Value 
eea ao e fe | SSS 
woss [pees aw [sc foo | 
woso sa Sea [RW [so [oa [SSS 
EELER [rw [sc _[oe ooo 
[aoa busé_set [ator [AW [so [oe | SS 
[soo bus? sor [tsi [rw [sc fom [SSCS 
woss [wor [aw [sc [oop SS 


5.25.2.163 PAD_DBG_BUS_SEL_CFG3 


0x00000564 PAD_DBG_BUS_SEL_CFG3(0x0007B9Ac) | PAD_DBG_BNS_SEL_CF 
0x00001564 PAD DBG_BUS SEL_CFG3 SET SE 


0x00002564 PAD DBG BUS SEL CFG3 CLR Se 


| Bit_| at | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Reserved dbg_bus15_sel 


Ce [OO HH 


E nono 
rsfefolet=folsfet7tels|*[al2] |e! 


SC dbg_bus14_sel dbg_bus13_sel dbg_bus12_sel 
_sel 


8 H H H 
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KAES SES ENER TTT 


PAD_DBG_BUS_SEL_CFG3 


Field Name Type SE Reset Description 
Value 


pnn I e 
eee ee alee a rag 


EELER [Aw [sc [oe | 
wss [tsi [Aw [sc [oa [| 
wows [wor [rw [sc [oe [SCS 


5.25.2.164 BONDING_OPTION 


SC NE ed 2 ed EE 


bonding_option 
Tyee ln O O 
a Islnolelelololeslelxieststatztxig 


bonding_option 


(rel 
me [TTT TTT TTT TT 


BONDING_OPTION 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Erara oon [oro [RO [WA [0 


5.25.2.165 CE_LIFE_CYCLE 


Cen [os [so [= [=] [= [sl =] == al] el ol oo 


ce_life_cycle 
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E 


CE_LIFE_CYCLE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


celite cyce [go [RO [NA jo | 


5.25.2.166 WCN_ADC_CLK_SEL 


0x00000570 WCN_ADC_CLK_SEL(0x00000003) WCN_ADC_CLK_SEL 


0x00001570 WCN_ADC_CLK_SEL SET eer KSEL 


0x00002570 WGN ADG CLK SEL CLR a r aaa 


Br |31| so ]|29 |28 |27 |2 |25| 24 |23 |22| 21 |20] 19] 18 |17| 16 
name a SS 


Reserved 


ne [| 


RR 


K S GHG 
me [e e e e e e e e E T 


WCN_ADC_CLK_SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema a RO e fo 


Wei _oscadc_clk_s o ee select signal of wcn oscadc 
0: 12m 
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1: 26m 


wcn_tseadc_clk_s RW S/C 0x1 clk select signal of wcn tseadc 
el 0: 12m 
1: 26m 


5.25.2.167 CHIP_TOP_PLL_CNT_DONE 


0x00000574 CHIP_TOP_PLL_CNT_DONE(oxo0000000) | CHIP-TOP_FLL_CNT_DO 
0x00001574 CHIP_TOP_PLL_CNT_DONE SET CHIP TOTE Ba ag 


0x00002574 CHIP_TOP_PLL_CNT_DONE CLR CHIP_TOR AE NE WO 


Br |31| 30 | 29 | 28 | 27 |2 | 25 |24 | 29 | 22 | 21 | 20 | 19 | 18 |17 |16 


Reserved 
Sei/Clr 


Type 


mea [TSTST 


CHIP TOP PLL CNT DONE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


E fen o ET 


chip_top_pll_cnt_d 
one 


5.25.2.168 WCN_SYS_CFG1 


0x00000578 WCN_SYS_CFG1(0x00000000) WCN_SYS_CFG1 
0x00001578 WCN_SYS_CFG1 SET WCN_SYS_CFG1 SET 
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Cen To [|= [=] [ [= Laas TSTST] 


wen_cm4_ 
Reserved addr_rema wcn_gnss_cm4_addr_offset 
p 


ie [ee 
sucrose] ee 


CHE 
EA DEENEN 
| pit Lslnlsleloialeteizletesllstslle 
| Name | wen_gnss_cm4_addr_offset 
KR EE oY) 
Ku O oe e 
| Reset | TTT TT TTT 


WCN_SYS_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE [Ro [se fo 


wen_cm4_addr_re | [25: 24] 

map 

wen_gnss_cm4_a_ | [23: 0] RW S/C 
ddr offset 


5.25.2.169 WCN_SYS_CFG2 


Cen [os [oo] [7 ss aasa Ts Ta] 


Reserved 


Pe S 


wen_rd_xta S 


Reserved 
L reg sel 
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est req est 
art art 
E SN oe 


EES ES ES EES RER ESESERESESESESER 


WCN_SYS_CFG2 


Field Name Type oe Reset Description 
Value 


eames [oom ao fe 


el 


ESCHER [Aw [sc_fo |. SCS 
Twon-onss_sve_on [ie [AW [sc_fo |. SS 


wen_btwf_cm4_db | [5] RW S/C 

grestart 

wen_btwf_cm4_ed | [4] RW S/C 

bgreq 
eS y 


EE [1 = 

bgrestart 

wen_gnss_cm4_e RW S/C 
dbgreq 


5.25.2.170 AP_CORE_CFG 


Cen [= [oo [= [=] [os [== [= [alm] ol o[ oo 


Reserved 


we | o 


Set/Clr SIC 


Reserved 
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ST stdi 
DIS l sabl 
AB 
LE 


S HR 
mea TTT TTT TTT 


AP CORE CEG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eea a fo |se fo 


S T 


§.25.2.171 CM4_MPU_DISABLE 


0x00000584 CM4_MPU_DISABLE(0x00000000) CM4_MPU_DISABLE 
0x00001584 CM4_MPU_DISABLE SET CM4_MPU_DISABLE SET 


0x00002584 CM4_MPU_DISABLE CLR EE 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
one == SS 


Reserved 


Ce [| 


Em 7 
— Reserved 
Tye Pd 


Type 


Peel DP PPP PPP) PP PPP 


CM4_MPU_DISABLE 


nanas | en | Type Tess Tess Taa 
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— qa pye SS 
EC 
E E E E E 


5.25.2.172 CM4_STATUS 


Cen [a [oo [= [=] or [os [sls] = [= [a [mole lola, 


Twee p E 
EZS o SSES T ee 
RE ROSE EO RES REE H 


Reserved 


oe 


B @ @ 5g 
DEM 


CM4_STATUS 


Field Name Type Wie Reset Description 
Value 


ara ea 
CM4_SLEEPING_ | [1] 

STAT. 

CM4_LOCKUP_S NA 

TAT 


§.25.2.173 MBIST_EFUSE_CTRL 


0x0000058C MBIST_EFUSE_CTRL(0x00000002) MBIST_EFUSE_CTRL 


0x0000158C MBIST_EFUSE_CTRL SET HERE 
0x0000258C MBIST_EFUSE_CTRL CLR S E ECON 


Br |31| 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19] 18 |17 |16 


Reserved 


Tie | 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 674 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Kail SppEADr UN ! SL8541E Device Specification 


Peel PPP PPP Ppp ppl 
Per Taa Taan TS T TSTS TTS TT 


Reserved 
alto alti 


sever ssi PK 


MBIST_EFUSE_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


coe E e 

fusebox_select_bu | [3] 

ffer_sw 

efuse d sels | [2] 

w_defualt 

efuse_mux_sel_s [1] 

w_defualt1 

S E A 
W 


5.25.2.174 AON. APP EREO CTRL 


0x00000590 AON_APB_FREQ_CTRL(0x00000000) AON_APB_FREQ_CTRL 


0x00001590 AON_APB_FREQ CTRL SET ER: 


0x00002590 AON APR FREQ CTRL CLR E T 


BEES Eee eS eee E T O 
ee TS 


Reserved 


w) 
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=- = e 


KEE H Ha E 


| Sevcir | SIC 


AON_APB_FREQ_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Coe Se ES 

aon_apb_master_ | [7:2] 

busy 

SR A 


ENEE 


§.25.2.175 CA53_PROT_CTRL_NON_SEC 


0x00000594 ca53_PROT_CTRL_NON_SEC(0x0000FFFF) 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
Neme e 


CA53_PROT_CTRL_NON 
_SEC 


Reserved 


| Name | CASS > e CA53_SPIDEN_NON_SEC | CA53_NIDEN_NON_SEC CA53_DBGEN_NON_SEC 


E E 
| Reset | | | | 


ca53_PROT_CTRL_NON_SEC 


Field Name Type SEH Reset Description 
Value 


Fee ENE INTO 
CE Ee n anen 
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NON SEC — | | SEC 


CA53_NIDEN_NO [7: 4] 

N_SEC 

CA53_DBGEN_N_ | [8: 0] RW NA Oxf 
ON BEC 


5.25.2.176 CSSYS_CFG_NON_SEC 
0x00000598 CSSYS configuration NON SEC(0xE0000FFF) CSSYS_CFG_NON_SEC 


Reserved 


oon 
eel ttle tp ttf tp.) [| 
KSE DEES KSE ESEGESER 


Fer 


CSSYS configuration NON SEC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ve Aa [31] RW NA 0x1 
NON_S 

DAP ` SE NO | [30] 

N_SEC 
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DAP race E [29] 
NON_S 


ETH C a o 


GNSS Me ae e 

EN NON | 

BTW F CM4 DBG [10] 

EN_NON_SEC 

TG_JTAG_EN_N RW NA 0x1 
ON_SEC 

LTE_JTAG_EN_N RW NA 0x1 
ON_SEC 

AON_CM4_DBGE | [7] RW NA 0x1 
N_NON_SEC 

DJTAG_EN_NON RW NA 0x1 
_SEC 

AG_JTAG_EN_N "IS RW NA 0x1 
ON_SEC 

MJTAG_EN_NON | [4] RW NA 0x1 
_SEC 

CSSYS_NIDEN_N | [8] RW NA 0x1 
ON_SEC 

CSSYS_SPNIDEN | [2] RW NA 0x1 
_NON_SEC 

CSSYS_SPIDEN_ | [1] RW NA 0x1 
NON_SEC 

CSSYS_DBGEN_ RW NA 0x1 
NON_SEC 


5.25.2.177 CRB PROT CTRL NON SEC 


0x0000059C CR5_PROT_CTRL_NON_SEC(0x00000003) | CR8_PROT_CTRIL_NON 


Para] [ees EES EE ENEE 


Reserved 
(met 
Ze BER HERE Pe ERR ER ER SS ER 


Loo 
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K EE 
rese SES 


CR5_PROT_CTRL_NON_SEC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema a jo a e 


CR5_NIDEN_NON o 

_SEC 

CR5_DBGEN_NO RW NA 0x1 
N_SEC 


5.25.2.178 PAD _DBG_BUS SEL _CFG4 


0x000005A0 PAD DBG BUS SEL_CFG4(0x2B49CA30) C 

0x000015A0 PAD_DBG_BUS_SEL_CFG4 SET RAD_DBG_BUS_SEL_CF 
G4 SET 

0x000025A0 PAD_DBG_BUS_SEL_CFG4 CLR a e 


Bi |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved | dbg_bus21_sel dbg_bus20_sel dbg_bus19_ sel 


dbg_bus17_sel dbg_bus16_sel 


a 
E a ER EE 
Petit) hm Mm)? mmr, 


PAD_DBG_BUS_SEL_CFG4 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena TE HL CHS 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 679 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Ki SPREADTRUM ! SL8541E Device Specification 


EECHER [so [os [SCS 
bett fee aw Jee Il 
aowa Ss H [sc [ous [SSCS 


ESCHER [score [SSCS 
bail [ies [aw [sco | SCS 
kat [iva [aw fse o [SCS 


5.25.2.179 PAD_DBG_BUS_SEL_CFG5 


0x000005A4 PAD DBG BUS SEL_CFG5(0x37ACE2F6) aagi Ga, A NE 
0x000015A4 PAD DBG BUS SRL CFGS SET TN Tee D 


0x000025A4 PAD DBG BUS SEL CFGS5 CLR “Ga SI 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved dbg_bus27_sel dbg_bus26_sel dbg_bus25_sel 
tufts] e}7}e}s] a4 


Se 
= dbg_bus24_sel dbg_bus23_sel dbg_bus22_sel 
_sel 

| Type | 


Sieg AONO 
A ë Ova O oO o 


PAD_DBG_BUS_SEL_CFG5 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eng ers [Rose fo 
EE r E 


EIH UG C [SSCS 
CIE EURE C [SCS 
EIT EURE C SSCS 
CI [aw [sc_jo [SCS 
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[oops [eo [Aw [sc joe [Ss 


5.25.2.180 PAD_DBG_BUS_SEL_CFG6 


0x000005A8 PAD DBG_BUS_SEL_CFG6(0x000FFBBC) EE 
0x000015A8 PAD DBG BUS SEL_CFG6 SET Oe ee A 


PAD_DBG_BUS_SEL_CF 


0x000025A8 PAD_DBG_BUS_SEL_CFG6 CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Reserved dbg_bus31_sel 


K ë ë oe ëO 
KMS 


EO OO OOO 


E ES 


PAD_DBG_BUS_SEL_CFG6 


Field Name Type “ee Reset Description 
Value 


p [See Pe 
SEE. i pnn nns 
woos [rato [Aw [sc fore [SCS 
wo fies [aw se oa [SCS 
wose [ia [Aw fse fo [SCS 


5.25.2.181 ` INT_REQ_PWR_UP_FLAG 


0x000005AC INT_REQ_PWR_UP_FLAG(0x00000000) INT_REQ_PWR_UP_FLA 


Reserved 


Cera [|= [= eps ER EE EE EE 
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[ye a S 
Perl PPP PPP PPP Ppl, 
Pen Taa Tas TS TTS TSTS TT 


Reserved int_req_pwr_up 


Ip bel e 
Reset | of ofojoļjofojojefoejofefoejofefo]o] 


INT_REQ_PWR_UP_FLAG 


Field Name Type S Reset Description 
Value 


p CC 
rnn rnn T RE 


5.25.2.182 INT REG PWR DOWN FLAG 


0x000005B0 INT_REQ_PWR_DOWN_FLAG(0x00000000) 


Br | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
KOCH S SSS 
Best e fo | Ce Ce Ce Ce e Ce e Ce e Co 
RHUM UGH HREH ZEHED HRH) 


Reserved int_req_pwr_down 


LT WE ` wi 
| Reset MM ° | T 1: Te 1: Tee Te Te 


INT REG PWR DOWN E 
LAG 


INT_REQ_PWR_DOWN_FLAG 


Field Name Type rag Reset Description 
Value 


eg ebe CH 
nn RRE an s 


§.25.2.183 10 DLY CTRL 


Ten TnS TSTST sls Laas Ts TSTST] 
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Name J 
See eae 


icin DV SEL 2 SE 


IO_DLY_CTRL 


Field Name Type SES Reset Description 
Value 


SC SIE 
CLK_CCIR_DLY_ | [11:8] 

SEL 

CLK_PUBCPDSP "Te 4] RW NA 

_DLY_SEL 

CLK_WTLCPDSP | [8: 0] RW NA 

_DLY_SEL 


5.25.2.184 PMU_RST_MONITOR 


TnS [= [=] [ [=] =] =[= [allel ol oo 


PMU_RST_MONITOR 
Tre | CUNO T 


PMU_RST_MONITOR 


de TTT TTT 


PMU_RST_MONITOR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


PMU BST MONI | [31:0] RW NA 
TOR 
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5.25.2.185 THM_RST_MONITOR 


5 EE Ee Ee Ts n Tan] 


THM_RST_MONITOR 


T 


REESEN 
Peset | TTT 
HEEL 


THM_RST_MONITOR 


de TTT TTT 


THM_RST_MONITOR 


Field Name Type Set/Cle Reset Description 
ar Value 

THM_RST_MONI | [31: 0] RW NA 

TOR 


5.25.2.186 AP_RST_MONITOR 


Cen [os [oo [= [=] or[ [= [=] == al] ol ol oo 
| Name | AP_RST_MONITOR 

eel PP KS ESESERESESES ES ES ESESESER 
s Taa TS TS TSTS TSTST 


Ap RST MONITOR 


me TTT TTT TTT TT 


AP RST MONITOR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


R 
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5.25.2.187 ca53_RST_MONITOR 


Ten To] [= [= GEG [alm] el elo [al 


ca53_RST_MONITOR 


T 


ooo “YU 
Peset | o | o | o {io fo} o foto] otototo] oto} o|o| 
EE EES 


ca53_RST_MONITOR 


me ee TTT TTT TT 


ca53_RST_MONITOR 


Field Name Type | Set/Cle | Reset Description 
ar Value 

ca53_RST_MONI | [31: 0] RW NA 

TOR 


5.25.2.188 BOND_OPTO 


s EEE Ee Ee ed 
Teme OO 


BOND_OPTIONO 
mej wäh CC 
Beset | o | ofojogofoepojefoejofefoejofefofo 
œ R K E E KHR E RH E K EET E R E 


BOND_OPTIONO 


Les €a e S 
jp Reset | odo fofojoefoejoflefoejofefoejofefo]o] 


BOND_OPTO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


BOND_OPTIONO _ | [31: 0] IRO INA jo Bonding options status; 
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5.25.2.189 RES_REGO 


"reen TRR T 
5 Ed Ee Tas aaas cd 


RES_REGO 


T 


oo “YU 
Peset | o | ofojofefoejolefoejofefoejofefofo 
HEEL 


RES_REGO 


de ee TTT TTT TT 


RES_REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mesmo [ero [Aw [wa [0 JS SSCS 


5.25.2.190 RES_REG1 


Cer [x [o]=] =~ [s[s[s [2] alae] ely 
C1 H 
w 
ee E IES IES E E E E 
E A E ECH 

HES HEG) 


Ed TTT TTT TT 


RES_REG1 


Field Name Type | Set/Cle | Reset Description 
oF Value 


RES DEG) [31: 0] Oxffff00 | Reserved registers. 
00 
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5.25.2.191 AON_QOS_CFG 


fe EN Ed Ee 2 ee cd cd 


Reserved 


| Name | QOS_R_GPU QOS_W_GPU QOS_R_GSP QOS_W_GSP 
Twej ow | mw | w J]J wi 


AON_QOS_CFG 


Field Name Type Set/Cle | Reset Description 
ar Value 
QOS H GBU [15:12] |RW [Na In T QOS for GPU Read 
QOS W GBU [11:8] |RW [Na |o | QOS for GPU Write 
QOS _W_GSP [3:0] |RW [NA = |o | QOS for GSP Write 


§.25.2.192 BB_LDO_CAL_START 


Cen [a [oo | [=] Sass [=] =[= [allel ol ola 


Reserved 
Te REES 
Pest | o | o | o fo e Ce Ce Ce e Ce e Ce e Co 
RHUM UGH HREH ZEHED GHEH) 


Be 


oc © 


BB LDO CAL START 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


EREECHEN 


BB LDO CAL Sr RW NA write "1" to start BB LDO calibration. It is 
ART self-cleared. 


5.25.2.193 | AON_MTX_PROT_CFG 


Cen [= [oo [= LST [=] = [= [allo] [ole 


Reserved 
Type PO 
| Bit Ts lna [na ls ln Tala Tales lala lS 


AON_MTX_PROT_CFG 


H (CR (KIT vee | Fe 
ar Value 

[evened TOOR [AO [NA [0 | WiriPLLameauatorKin 

eror omw [ra [AW [NA fo | 

eror mus fea [Aw [NA o H 


5.25.2.194 LVDS_CFG 


Cen [= [oo [= [=] or Laas TSTS Ta] 
Teme [Re 


Reserved LVDSDIS_TXCLKDATA 


LVDSDIS_ LVDSDIS_ LVDSDIS_ LVDSDIS_ 
-E TXCOM TXSLEW TXSW NDA Re IXRERSER PRE_EMP 
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| Type | o | w aw Ia 


LVDS_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


o e e e 


T NNS 95 


EECHER 
| LVDSDIS_TXCOM | [13:12] |RW Iw Jo | o | Driver | Driver Output Common Mode control | | Driver Output Common Mode control | Mode control 


WEE _TXSLE | [11: 10] il a a Driver Output Slew Rate control 


| LVDSDIS_TXSW_ | _TXSW 0 | Driver Output Swing control ` | Driver Output Swing control = Swing control 


amea e e a NNN 


LVDSDIS_PRE_E | [2: 1] Pre_emphasis control 
MP "00" not pre_emphasis (default) 
"01" pre_emphasis 1 
"11" pre_emphasis 2 
LVDSDIS_TXPD RW NA Ox1 LVDS Driver Power Down 
"1" is power down (default) 
"0" is normal working 


5.25.2.195 PLL_LOCK_OUT_SEL 
0x00003064 PLL_LOCK_OUT_SEL(0x00000000) PLL_LOCK_OUT_SEL 


Br | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
Type 


sc WW o 


E RS 
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Reset | of ofeofotofofoe}te}ofofofofofofo]{o| 


PLL_LOCK_OUT_SEL 


Field Name Type Kaa Reset Description 
Value 


ei D fre fo 


S a e e 
ee a EE 


5.25.2.196 FUNCTST CTRL 0 


s Tn TSTST Ssss == =|] ol ol oo 


FUNCTST_CTRL_0O 
U NNN 


FUNCTST_CTRL_O 


Peel PPP PPP) PPP PP TT, 


FUNCTST_CTRL_O 


Field Name Type | Set/Cle | Reset Description 
ar Value 
0 


5.25.2.197 FUNCTST_CTRL_1 


s EEE ee STs Ta] 


FUNCTST_CTRL_1 


me DP PP PPP) PPP), 
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RE ROR ee a ee eS 
| Name | FUNCTST_CTRL_1 


me DP PPP PPP) PPP), 


FUNCTST_CTRL_1 


Field Name Type | Set/Cle | Reset Description 
ar Value 
{ 


5.25.2.198 FUNCTST_CTRL_2 


Cen Tn TSTST Ssss == =|] ol olla 
m) O i O OO 


FUNCTST_CTRL_2 


FUNCTST_CTRL_2 


Field Name Type | Set/Cle | Reset Description 
ar Value 
2 


5.25.2.199 WDG_RST_FLAG 


Cen [= [oo [= [=] or [ [ss [=] =[= [alm] oll oo, 
Teme 


Reserved 


Ce R 
Perl PP PP PPP) PPP P PT, 
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Eco a a i a SS 


_ 


WDG_RST_MONITOR 


Field Name Type Set/Cle | Reset Description 
ar Value 
reserved [31: 6] NA software only can write 0,hardware auto 
set this bit if wdg reset occurs. 

PCP_WDG_RST_ | [5] NA 
FLAG 
DN [4] NA 
G_RST_ 
oe TQ _WDG | [3] 

_RST_F 


Ea Ga Ga a G 

ca53_WDG_RST_ = software ee can write 0,hardware auto 
FLAG set this bit if wdg reset occurs. 
SEC_WDG_RST_ NA 

FLAG 


5.25.2.200 ca53_CFG 


5 EEE 2 ed Ee ed 
Teme 


Reserved 


EH 
| Reset RSR E [NC He | | EES ES 
CAd 


READ_ALLOC_MODE_SP 
Reserved RD 


K o e ë o 
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Gabi CFG 


Field Name Type Kaa Reset Description 
Value 


sae [oa [me fo 


READ siet" M | [8:0] 
ODE_S 


§.25.2.201 RES_REG2 


"reem Teens Less | 
5 EN Ed Ee Tas ee cd 


RES_REG2 
w) o a 
Ede ee 
Per Taa Tas TSTS TSTST 


HES _REG2 


me [TTT TTT TTT TT 


RES_REG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ees [wea [Aw [wa [0 ëss SSCS 


§.25.2.202 RES_REG3 


"sen 1 Peer | mesme 
5 EEE 2 ee ed 


RES_REG3 


Ooo “Y S 
Reset | o | o | o | o Lee Le Le Le Ce Lee Le Ce ele 
en fjas KEH KO KH K K KHR R RET E R RH E 


RES_REG3 
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| Reset | o | o foto }oftofo}ofo}o}ofo}ofolfe]o| 


RES_REG3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


msma [ero [Aw [wa [0 ëss SCS 


§.25.2.203 RES_REG4 


"rem TS nana | Ra 
s TnS TSTS Tass Laas TSTS Ta] 
| Name | RES_REG4 

de RER ESESES ES ESESESER 
KSE ESESESESESESESER 


RES _REG4 


Peel DP PPP PPP PPP P PT, 


RES_REG4 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eme [oro [Aw ID Jä SSCS 


5.25.2.204 RES_REG5 


"gees TS anan Iess 
Cen [= [oo [= [=] Tsa Laas ale] ole 


RES_REGS5 


T 


> NC 
Peset | o | o [o [ofc | o foto] oto toto] oo] o{o| 
HEET, 


RES_REGS5 


8 TTT TTT 
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RES_REG5 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mesme (eno [Aw [wa [0 L SSCS 


§.25.2.205 RES_REG6 


"ege 1 Perm Iess 
TnS TSTa Ts Tass Laas TSTS Ta] 
| Name | RES_REG6 

me ee SES RER ESES ES ESEAESESER 
KSE T TSTS TSTST 


RES_REG6 


me PPP PPP PPP PPT 


RES_REG6 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mesme [ero [Aw [wa [0 Jä SSCS 


5.25.2.206 RES_REG7 


Ten [a] [= [= [7 Tas [aaas Tans 
| Name | RES_REG7 
C1 ee ES ESESER 


RER RE K EH U H RR H EET EE E E 


HES _REG7 


ese [o TTT TTT 


RES_REG7 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


meser [ero [Aw [wa [0 ëss SSCS 


5.25.2.207 AON_APB_RSV 


Cen [a [oo [==] or [ sassa Ts TSTS ol oo 

| Name | AON_APB_RSV 

T 

C E E EEEE EE E ES 

st MES E EAE E 
AON_APB_RSV 


m [TTT TTT TT 


AON_APB_RSV 


Field Name Type | Set/Cle | Reset Description 
a Value 
00 


5.25.2.208 FUNCTION_DMA_BOOT_ADDR 


0x00003110 FUNCTION_DMA_BOOT_ADDR(0x00002000) 


I [Eo es eo ee es) 


FUNCTION_DMA_BOOT_ADDR 


T 


FUNCTION_DMA_BOOT_ 
ADDR 


Per Pslelsleletols tet 8896960 
| Name | FUNCTION_DMA_BOOT_ADDR 


FUNCTION_DMA_BOOT_ADDR 
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Läepgtwnrpuu 


SL8541E Device Specification 


Field Name Type | Set/Cle | Reset Description 
ar Value 


FUNCTION_DMA | [31: 0] RW NA 0x2000 | Function dma boot address. 
_BOOT_ADDR 


5.25.3 Application notes 


http://shsvn03.sprd.com/svn/CHIP/Interface/SL8541 E/auto reg/SL8541E_RTL_0.9 DV_05/SL8541E 


AON APB Control Register.xls 


5.26 
5.26.1 


PUB control register 


Memory map 


Base Addr Range 


Addr Map Description 


0x3000_0000 Ox3000_FFFF 


LPDDR3 Controller 


0x3004_0000 0x3004_FFFF 


perf trace monitor 


0x300C_0000 0x300C_FFFF 


DFI AXI BUSMON 


0x300E_0000 0x300E_FFFF 


PUB Register 


5.26.2 Application notes 


hitp://shsvn03.sprd.com/svn/CHIP/Interface/SL8541E/auto reg/SL8541E_RTL_0.9_DV_05/SL8541E 


PUB APB Control Register.xls 


5.27 AON PMU control register 


5.27.1 Memory map 


Base Addr Range 


Addr Map Description 


0x402B_0000 0x402B _FFFF 


AON PMU register 


5.27.2 Application Note 


http://shsvn03.sprd.com/svn/CHIP/Interface/SL8541E/auto reg/SL8541E_RTL_0.9 DV_05/SL8541E 


PMU APB Control Register.xls 


5.28 AON CLK control register 


5.28.1 Memory map 


Base Addr Range 


Addr Map Description 


0x402D_0000 0x402D FEEF 


AON PMU register 
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5.28.2 Application Note 


http://shsvn03.sprd.com/svn/CHIP/Interface/SL8541 E/auto reg/Clock Control 
Register/SL8541E_RTL_0.9_DV_05/SL8541E AON PHE DIVY Clock Control Register.xlsx 


http://shsvn03.sprd.com/svn/CHIP/Interface/SL8541 E/auto reg/Clock Control 
Register/SL8541E_RTL_0.9_DV_05/SL8541E AON Clock Core Control Register.xlsx 


5.29 SERDES Control 


5.29.1 Overview 
Serdes provides real-time debug logging through 4 lanes of DSI/CSI. 


5.29.2 Features 


s 14 channels for data logging, each channel is 33-bit wide 

e 3 modes supported for integration: handshake / logic analysis / source synchronous 
e Each channel can choose its favored mode 

e Parameterized FIFO depth for different system architecture 


5.29.3 Signal description 


5.29.4 Funtion description 
Serdes provides data logging through DSI/CSI circuit. Data are packed and checked by CRCs. 


Handshake mode 
(clk/data[32:0]/valid/ready) 


Cs! /DSI 
PHY 


Source Synchronous mode 
(clk/data[32:0]/valid) 


l 
I 

1 

I 

I 

Logic analyzer mode 1 
(data[32:0]) i 
1 


Figure System Connection Architecture 
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, serdes i 

i 

l i 
— > i 
—T> Parameterized BO T f 
mana FIFOs ES 
—1—> 


Figure Serdes Design Block Diagram 


Serdes uses 8b10b for data packing, the SYNC symbol is K28.5. Once the internal FIFO is empty, or the 
data length limitation reached, the circuit will cut off the transfer and count the CRC. SYNC symbol is 
repeated until next data is available for transfer. The entire data streaming looks like below: 


SYNC DE Da SES ED SYNC SYNC DD D SYNC SYNC SYNC 


Header D[7:0] D[7:0] es D[7:0] CRC8 


Header D[15:8] D[15:8] aes D[15:8] CRC8 


4 lanes 
Header D[23:16] D[23:16] ae D[23:16] CRC8 


Header D[31:24] D[31:24] ES D[31:24] CRC8 


Since the data input is 33-bit, the entire 33-bit is re-ranged in the sequence: 
Beat O = DinO[31:0] 

Beat 1 = {Din1[30:0],DinO[32]} 

Beat 2 = {Din2[29:0],Din1[32:31]} 


Figure Serdes Data Packing 
There are two types of training sequence. 
Channel 14 is the most restrict stream on the bit lane, but is hard for human eyes recognized, the 33-bit 
data is listed below: 


Table Channel 14 Data Stream 


cycle data cycle(cont.) data(cont.) 
0 33’'h04a4a4a4a 8 33’h12b2b2b2b 
1 33’h0a5252525 9 33’h1ea159595 
2 33’N152ad52ad 10 33’hOf50af50a 
3 33’h0a956a956 11 33’h09a857a85 
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4 33’h15b5b5b5b 12 33’h14d4d4d4d 
5 33’h055adadad 13 33’h0a15ea6a6 
6 33’h12ad52ad5 14 33’h150af50af 

7 33’h0576a956a 15 33’h00001a857 


To check the correctness, please read out the CRC accumulation count in the FPGA instead of finding 
the data on the logs. 


Channel 15 is the used for human eye recognized, the 33-bit data is listed below: 
assign ch data = cnt[0] ? ~{28'hO0,cnt[4:0]} : {28'h0, cnt[4:0)}; 


5.29.5 Control registers 


5.29.5.1 Memory map 


Base Addr Range Addr Map Description 
0x4047_0000 0x4047_FFFF SERDES Control register 


5.29.5.2 Register description 
http://shsvn03/svn/CHIP/DigitallP/serdes/r4p2/Serdes. Design Specification r4p2.doc 


aa [Nome T S 
ww feen 
wow fan S 
C POSS 


woo feoeo H 
wo Jeroen H 
C «| SSCS 
O 


5.29.5.3 FUNC_EN 


0x00000000 (0x00000000) FUNC_EN 


0x00002000 CLR 


a H H 
Cen Tn Ia TSTSTs Tsa TSTST Tans TT 
"e EE 


Reserved 
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e TR 


Reserved 


Type 


cg TSTST TSTST TT 


Field Name Type | Set/Cle | Reset Description 
ar Value 
in [Ro fse fo L Oooo 


5.29.5.4 CH_EN 


Cen [a TSTST Tsa TSTST Tans TT 
Tene E O 
w oo o 


de ee TTT TTT TTT 


nanas | en | Type Tess Tess Taa 
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a va H 
E C E C 


CH_EN > 0] channel enable, before enabled, 
channel date are acccepted and throw 
away 
[0]: RFTI 
[1]: WTL 
[2]: DBG sys 
[3]: Reserved 
[4]: WCN 
[14:5]: Reserved 
[15]: Training Circuit 


5.29.5.5 FUNNEL EN 


RKSEREAEIEAEZEIEAEIESEAEAEAKOEOEAER 
Kee 
Kee 


Reserved 


me TTT TTT TTT TT 


Field Name Type | Set/Cle | Reset Description 
ar Value 
erg [RO [sc fo [reeves CS 
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5.29.5.6 FUNNEL_OVERFLOW 


Cen [x] [= [= GEE GEG EEE 


Reserved 
Ce EE 
Pest | o | o | o fo fo EAR EAR EAR EAEA 
i Is alstelotialstelteletlstslvtel 


ie 


EE 
"D 


Field Name Type | Set/Cle | Reset Description 
ar Value 
in [RO DREES 
funnel_overflow In [Ro (Na fo. | overflow flag 


5.29.5.7 FSM_CUT_OFF_LEN 


Cen [= [oo [= [=] [[s[~=[= alm] el ol vo, 
[Nome [PD DD wD 


Reserved 
KE 
Pest | of o | o Ce Ce Ce Ce e Ce e Ce e Co 
t [as Ta lna TS n]a TS Tass aal 


ESM CUT OFF 


me Ee TTT TTT TT 


Field Name Type | Set/Cle | Reset Description 
ar Value 
rte [RO [NA jo [resened CS 
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FSM_CUT_OFF [15: 0] RW NA "fsm_cut_off_len +1" is the max length 
of data package between any SYNC & 
CRC package 


5.29.5.8 BIT_REVERSE 


5 EE Ee Tas ee cd 
Teme [Cd 


Reserved 
(me 
Pest | o | o | Ce Ce Ce Ce e Ce e Ce e Co 
i Is alstelotialstelteletlstslvtel 


= Së 


Type 


Field Name Type | Set/Cle | Reset Description 
ar Value 
jr [RO [NA [0 [resend 
BIT REVERSE fo) = [Rw [na Jo | 10bit data reverse control 


5.29.5.9 CH3_LA_SAMPLE_RATE 


Cen [os [oo [==] 7 [6 [s[~[=[=[a [lolol ols, 
Teme 


Reserved 


e» Le E E R KH EU E EH E R REE EE E E 
| Name | Reserved CH3_LA_SAMPLE_RATE 
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Field Name Type | Set/Cle | Reset Description 
ar — 


CH LA SAMPLE = 0] a rate of the LA channel is 

_ RATE "(sample_rate + 1) / 16" 
This setting can't exceed Aha, due to 
the ideal bandwidth limitation. 


5.29.6 Application notes 


Output pool 
0 HET) RETIL HSDL DATA 
1 WTLCP LTE 
MDAR 
RFSPI 
DBG_SYS(TOP) Coresight 
Reserved Reserved 
WCN WIFI capture data 
Data2iq_capture 
Pp dump. data 
5~14 Reserved Reserved 


5.29.7 Implementations 


5.29.8 Future improvements 


5.30 CM4 AHB Register 
5.30.1 Memory map 


Base Addr Range Addr Map Description 
0x5082_ 0000 0x5082_FFFF CM4 AHB controll register 


5.30.2 Register description 


http://shsvn03.sprd.com/svn/CHIP/Interface/SL8541 E/auto reg/SL8541E_RTL_0.9 DV_05/SL8541E 
CM4 AHB Control Register.xls 


0x0000 CM4_EB CM4_EB 
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GE ore CORE_AUXFAULT_CF | aux fault configure 


5.30.2.1 CM4_EB 


5 Ten Ta dd dd Taa [aS 
| Name | Reserved 

KOCH 
(eer) ee 
er PEPE PETE 


CM CM 
41 

Reserved MC 
e e 
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CM4_EB 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng ea [RO [SO [0 L oooO 


CM4_IMC_EB RW S/C 0x1 IMC Enable. Acitve High; 
0 : Disable IMC: 
1: Enable IMC ; 


CA L E < 
ETT se fo PT 


CM4_GPIO_EB CM4 GPIO Enable. Acitve High; 
A : Disable CM4 GPIO; 
: Enable CM4 GPIO; 


CM4_UART_EB CM4 UART Enable. Acitve High; 
4 : Disable CM4 UART; 


: Enable CM4 UART; 


CM4_TMR_EB CM4 TMR Enable. Acitve High; 
0: Disable CM4 TMR ; 
1 : Enable CM4 TMR ; 
CM4_SYST_EB CM4 SYST Enable. Acitve High; 
0 : Disable CM4 SYST; 
1 : Enable CM4 SYST; 
CM4 WDG_EB CM4 WDG Enable. Acitve High; 
0 : Disable CM4 WDG; 
1 : Enable CM4 WDG; 
CM4_EIC_EB CM4 EIC Enable. Acitve High; 
0 : Disable CM4 EIC; 
1 : Enable CM4 EIC; 
CM4_INTC_EB CM4 INTC Enable. Acitve High; 
0 : Disable CM4 INTC; 
1 : Enable CM4 INTC; 


5.30.2.2 CM4 SOFT_RST 


0x00000004 CM4_SOFT_RST(0x00000000) CM4_SOFT_RST 
0x00001004 CM4_SOFT_RST SET CM4_SOFT_RST SET 


KSEIEAEEREAEEEIEAESEAEAKOKORORG 


Reserved 
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De PO 


Set/Clr 


ar 


CM4_SOFT_RST 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng T [RO [SO [0 L 


CM4_IMC_SOFT_ RW S/C 
RST 
CM4_DAP_SOFT | [7] 

_RST 


OM GPIO_SOFT CM4 GPIO Soft Reset. Active High; 
= 0 : Keep CM4 GPIO in normal mode; 
: Reset CM4 GPIO; 


CM4_UART_SOF CM4 UART Soft Reset. Active High; 


T_RST 0 : Keep CM4 UART in normal mode; 


1 : Reset CM4 UART; 


CM4_TMR_SOFT CM4 Timer Soft Reset. Active High; 
_RST 0 : Keep CM4 Timer in normal mode; 
: Reset CM4 Timer; 


CM4_SYST_SOF CM4 System Timer Soft Reset. Active 
T_RST High; 


0 : Keep CM4 System Timer in normal 
dee 


: Reset CM4 System Timer; 


CM4_WDG_SOFT | [2] CM4 WatchDog Soft Reset. Active High; 
-RST 0 : Keep CM4 WatchDog in normal 
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mode; 
1 : Reset CM4 WatchDog; 


Re EIC_SOFT_ = CM4 EIC Soft Reset. Active High; 
0 : Keep CM4 EIC in normal mode; 
1 : Reset CM4 EIC; 


CM4_INTC_SOFT CM4 EIC Soft Reset. Active High; 

-RST 0 : Keep CM4 INTC in normal mode; 
1 : Reset CM4 INTC; 

5.30.2.3 AHB_PAUSE 


5 ENE ed 2 ed s 
Teme 


Reserved 
mes R 
Pest lT 
RHUM UGH HREH ZEHED GHR) 


Reserved 


Peel PPP PPP PP PPP), 


AHB_PAUSE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


emna a o a fo 


5.30.2.4 CM4_SLP_CTL 


SC EE 2 ed ee ed 
Teme 


Reserved 


Ce [| ë ë o 
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“Sa 


CM4_SLP_CTL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Eet 


cm4_eic_notlat_int 
_wake_en 


| ana_int_wake_en | int | ana_int_wake_en | en 


cm4_gpio_int_wak mo 

e_en 

cm4_wdg_int_wak 

e_en 

cm4_syst_int_wak | [5] RW S/C 0x1 

e en 

cm4_tmr_int_wake | [4] RW S/C 0x1 

en 

cm4_eic_lat_int_w | [3] RW S/C 0x1 

ake_en 

cm4_uart_int_wak | [2] RW S/C 0x1 

e_en 

SYS_AUTO_GAT | [1] RW S/C 0x1 MCU clock auto gate enable, active 
E EN high. 

CORE_AUTO_GA RW S/C 0x1 ARM Core clock auto gate enable, 
TE_EN active high. 


5.30.2.5 CM4_CLK_EMC_CTRL 


Ten [a] [= [= GEH [2 [alm] EEE 


Reserved 
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nest MCE E E E O H H T E O 
R E E R uoa EE R EET HEH R R 


Reserved CM4_CLK_EMC_S | CM4_CLK 
EL EMC_DIV 


CM4_CLK_EMC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mape p p 
CM4_CLK_EMC_ | [4:2] ee clock mux select. 
SEL 
CM4_CLK_EMC_ | [1:0] ei i) EMC clock divider. 
DIV 


5.30.2.6 CM4_CORE_SYSTICK_CFG 


0x00000014 systick configure(0x02000271) aa 


5 EEE Ee Ee ed 
ES O o SO 


Reserved SOFT_STCALIB 


w) e ooo 


Qa SOFT_STCALIB 


| Type | 


mg e 
Reset | o | o | o | o | 0 | 0 | 


systick configure 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


C TL [seo | OSC 


SOFT_STCALIB | [26:1] 0x1000 
138 


7 III 


5.30.2.7 CM4_CORE_AUXFAULT_CFG 


0x00000018 aux fault configure(0x00000000) 


[26] --0: have reference clock diff with 
FCLK 


1: reference clock is FCLK 

[25] -- 0: timer counter is accurate 

1: timer counter is inaccuate 

[24:1] -- counter value for time,defalut 
1s. 

combine with bit[26:1].to ctrl CM3 
embedded timer counter. 

0: no external reference clock 

1: external reference clock 
recommand value group: 

[26:0] --{26'h1000138, 1'b1} --32k ,10ms 


[26:0] --{26'h227CA40, 1'b0} --26m, 
10ms 


CHA SE SE 


CR EECHER EE EE [Le 
S E a E 


SOFT_AUXFAULT 


Type 


SOFT_AUXFAULT 


KE 
Peel Tel PPP) PP PPP, 


aux fault configure 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ESCHER [aw [Na fo [SCS 


5.30.2.8 CM4_CORE_CFG1 


0x0000001C CM4 core configuration(0x00000008) CM4_CORE_CFG1 
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0x0000101C CM4 core configuration SET CM4 core ee 


CM4 core ee 


0x0000201C CM4 core configuration CLR 


Ca [ole ENEE [|= EE alae ele 
[Nene [PD ew 


Reserved 


“|= 


Type E O 


Set/Clr 


CM4 core configuration 


if (BE ca ae 1 epn 
ar Value 

freseved Ip (pg fse fo TC 

SE A E E 


| reseved ` | reseved ` 


SOFT_DBG_RES | [5] 

TART 

SOFT SLEEP H o 

OLD_REQ_N 

SOFT_EXRESPS Boq e _ 1:exclusive operation return fail 
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Perr), 
SS 


5.30.2.9 FPU_CFG 


Cen [a] [= [= GED 2 [a |] EEE 
Ce | 


= 


Type 


eet e e e e Ee Ee Ee Ee Ee e Ee e E ll 


FPU_CFG 


Field Name Type = Reset Description 
Value 


GE n sn E 
SE EEN 


5.30.2.10 CM4_MAIN_STATOUT 


0x00000024 CM3 core stat output(0x30000000) CM4_MAIN_STATOUT 
17 


MEMATTR 
S_STAT 


BRCHSTAT_STAT 
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SW 
R E Res | Res 
HMASTER D MEMATTR HMASTER | MEMATTRI d Ss E 
S_STAT D_STAT D_STAT _STAT d ad 


CM3 core stat output 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mee ee 


S 
Epa aG 


S e e 


ma e 


meme e 
S 
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—— E v L U 


G L CS 
S A a a å 


Coxo sr Ja o a o oS 
KE E 
Saf eet 


5.30.2.11 CM4_INT_STAT 


5 EE Ee EE Ee Ts Lan T 
Pome 


Reserved 
nes R 
Pest lT 
RHUM UGH HREH ZEHED HRH) 
[ Name | DIE O 


Reserved CURRPRI_STAT 


Ip Jl e 
| Reset LS TTT - 7: 1:1: Te Tele 


cm4int stat 


Field Name Type oe Reset Description 
Value 


=e TS p 
CF A RRE on nan 


5.30.2.12 AHB_MTX_CTLO 


0x0000002C AHB_MTX_CTL0(0x00000000) AHB_MTX_CTLO 
0x0000102C AHB_MTX_CTLO SET AHB_MTX_CTLO SET 


Cen [a [>| =| [7] =] aaas Tn Tans 


MATRIX_CTRLO 
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| Name | MATRIX_CTRLO 
me TTT TTT TTT TTT 


AHB_MTX_CTLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


MATRIX CTRLO (pg [RW fsc [0 | matrix control register 0 


5.30.2.13 AHB_MTX_CTL1 


Cen TnS TSTSTs Ts asas Tn Tans [ol 
"el HS 
Peel EEE OE GEE 
s Teas TS TSTST TSTS e 
| Name | MATRIX_CTRL1 

re [e e e leP PP) Pl blll Tl] 


AHB_MTX_CTL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


MATRIX CTRL1 (Dn [RW fsc In ` | matrix control register 1 
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5.30.2.14 DMC_CTRLO 


Cen [x [oo] [=] asla aas [al] ool oo, 


Reserved 
Peset | of ofJofofeoejofofeoejofofofofo 
LT la lna TS nng Ta Tass aT 


R ` m WwW 


SE 


Set/Clr 


DMC_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Eet 


CIK dmc ep sel e 7] dmc clock source OO 
3'h0: 26M 
3'h1: 512M 
3'h2: 614.4M 
3'h3: 768M 
3'h4: 1334M 


clk_dmc_2x_sp_di | [6:3] KSE clk_dmc_2x divider number 
V 
clk_dmc_1x_sp_di clk_dmc_1x divider number 
V 


clk_dmc_sel_hw_s | [1] RW S/C 1: cm4 configure cm4 register to 
p_en generate the dfs parameters 
0: dfs controller generate dfs parameters 


sp_dmc_dfs_en fo) Im jse fo | 1: CM4 open the dfs function 
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5.30.2.15RTC_PERI_EB 


Cen Jo [oee e ee aeea ol e oo, 


Reserved 


Ce [| 
EEN 


Set/Clr 


Sex 
[ Reset | 
| Bit | 
- Reserved 


oe h 
a Rang 


RTC_PERI_EB 


rz J R S ad E 
ar Value 

eg pray [AO [se fo | SOS 

emee [mi [AW EE T ooo 

CET fee fo E ooo 

ne omame fi [RW fee fo C ooo 

Teema wages [ia [RW [SO fo E 


b 
eb 


IR [AW [sco E S 
C fo o fe fo S 


5.30.2.16 CM4_ARCH_SOFT_RST 


0x0000003C CM4_ARCH_SOFT_RST(0x00000000) CM4_ARCH_SOFT_RST 


0x0000103C CM4_ARCH_SOFT_RST SET CM4_ARCH_SOFT_RST 
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EE FER SET 


0x0000203C CM4_ARCH_ SOFT RST CLR Geet 


Br | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
an ee 


Reserved 


SS o e 


7 = | 


== ...}. fl 
E S e 
IR RHH HH E HH H HHEH HEH 


CM4_ARCH_SOFT_RST 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema C e e 


CM4_ARCH_SOF 
T_RST 


5.31 Analog-Digital interface 


5.31.1 Overview 

5.31.2 Features 

5.31.3 Signal description 
5.31.4 | Funtion description 
5.31.5 Control registers 


5.31.5.1 Memory map 


Base Addr Range Addr Map Description 
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0x403C_0000 0x403C_FFFF ANALOG_PLL_TOP register (G1) 
0x403D_0000 0x403D_FFFF EFUSE0/1/DPLL_THM Interface register(G2) 
0x403E_0000 0x403E_FFFF ANALOG CENTROL register 

0x403F_0000 0x403F_FFFF MPLL_TOP/USB20 

0x4041_0000 0x4041_FFFF ANALOG_BB_TOP 

0x40420000 0x4042_FFFF CSI2P2/CSI4L PHY 

0x40430000 0x4043_FFFF DSI PHY 

0x40440000 0x4044_FFFF WCN ANALOG 


5.31.5.2 Register description 


5.31.5.2.1 ANLG_PHY_GROUP_REG_ANLG_PHY_G1_RF Register Address Map 


Base address: 0x403C0000 
Base address(Set Reg): 0x403C1000 
Base address(Clear Reg): 0x403C2000 


ora analog_pll_top_GPIO_CLK analog_pll_top_GPIO_CLK_CTRL 
CTRL 

0x000C analog_pll_top_TWPLL_CTR_| analog_pll_top_TWPLL_CTRLO 
LO 

0x0010 analog D jop TWPLL_CTR | analog_pll_top_TWPLL_CTRL1 
L1 

0x0014 analog_pll_top_TWPLL_CTR | analog_pll_top_TWPLL_CTRL2 
L2 

0x0018 analog_pll_top TWPLL_BIST | analog_pll_top_TWPLL_BIST_CTRL 
-CTRL 


0x001C analog_pll_top_LPLL_CTRLO | analog_pll_top_LPLL_CTRLO 
0x0020 analog_pll_top_LPLL_CTRL1 | analog_pll_top_LPLL_CTRL1 
0x0024 analog_pll_top_LPLL_CTRL2 | analog_pll_top_LPLL_CTRL2 


0x0028 analog_pll_top_LPLL_BIST. analog DIL op LPLL_BIST_CTRL 
CTRL 
0x002C analog ol jop GPLL_CTRL | analog_pll_top_GPLL_CTRLO 
0 
0x0030 oo o op GPL CTRL | analog_pll_top GPLL_CTRL1 
0x0034 SE ol op GPLL_CTRL | analog_pll_top_GPLL_CTRL2 
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0x0038 analog_pll_top_GPLL_BIST analog_pll_top_GPLL_BIST_CTRL 
CTRL 
0x003C analog_pll_top_IPPLL_CTRL | analog_pll_top_IPPLL_CTRLO 
0 
0x0040 analog_pll_top_IPPLL_CTRL | analog_pll_top_IPPLL_CTRL1 
1 
0x0044 analog_pll_top_IPPLL_CTRL | analog_pll_top_IPPLL_CTRL2 
2 


0x0048 analog_pll_top_IPPLL_BIST_ | analog_pll_top_IPPLL_BIST_CTRL 
CTRL 

0x004C analog ol jop TEST SSC analog ol op TEST SSC CTRL 
CTRL 

0x0050 analog_pll_top_ANA_PLL_R_ analog ol op ANA PLL_RSVD 
SVD 

0x0054 analog_pll_top_ANA_PLL_D | analog_pll_top ANA PLL_DUMY 
UMY 


5.31.5.3 analog pl jop GPIO_CLK_CTRL 


0x00000008 analog_pll_top_GPIO_CLK_CTRL(0xo0000000) | 2109_f’l_top_GPIO_CL 
0x00001008 analog_pll_top_GPIO_CLK_CTRL SET ce 


analog_pll_top_GPIO_CL 
0x00002008 analog pl op GPIO_CLK_CTRL CLR K CTRL CLR 


a ae | a ee T 


Reserved 


e Ess 


analog ol top GP 
Reserved IO CLK OUT CT 


E DRESCH 
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Set/Clr 


analog_pll_top_GPIO_CLK_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
Ea E E 


analog ol jop G GPIO clock input control 
PIO_CLK_IN_CTR 0: not input. GPIO_CLK_IN is high Z . 
1: GPIO_CLK_IN input 26MHz clock 


analog_pll_top_G i PLL select control 
PIO_CLK_OUT_C OXX : GPIO_CLK_OUT no output and 
TRL See 

in high Z state; 


1.00: test TWPLL; 101: test LPLL; 110 
‘test GPLL; 111 test IPLL; 


analog pol op TWPLL_ 
CTRLO SET 


analog pol top TWPLL_ 
CTRLO CLR 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


analog_pll_top_TW 
PLL_N 


SSC 
EE 
de RER EE ER 29H 
Per Taa Taa e TS TTS TS TSTST 


analog_pll_top_TWPLL_CTRLO SET 


0x0000200C analog_pll_top_TWPLL_CTRLO CLR 


Reserved 


analog_pll_ 
analog_pll_top_TWPLL_N top_TWPLL 
_IBIAS 


analog_pll_top_TW 
PLL_LPF 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 723 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Kail SppEADr UN ! SL8541E Device Specification 


Set/Clr 


analog_pll_top_TWPLL_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema ajo e e 


SO, D | top_T [18: 8] 0x3b Lansa PLLO feedback divider, default 
value1536MHz output; 

PE [7: 6] 26M PLLO charge pump current control 

WPLL_IBIAS bits, default value is 00; Should be set 
01 for 932M output. 

analog_pll_top_T [5: 3] RW S/C 0x4 26M PLLO LPF resistor & cap control 

WPLL_LPF bits, default value is 3'b100 

analog_pll_top_T [2] RW S/C 0x1 26M PLLO modulator sdm_en, default 

WPLL_SDM_EN value is 1'b1. 

analog_pll_top_T [1] 26M PLLO modulator mod_en, default 

WPLL_MOD_EN value is 1'b0. 


analog_pll_top_T 26M PLLO feedback divider select 
WPLL DV SG signal: 


0: integer divider 
1: fractional divider 
Default is 1. 


5.31.5.5 analog ol op TWPLL_CTRL1 


0x00000010 analog_pll_top_TWPLL_CTRL1(0x1D89D89D) a aia 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved analog_pll_top_TWPLL_NINT analog_pll_top_TWPLL_KINT 


RW RW 


"BH DEER D 
PERE EE E ES 


analog_pll_top_TWPLL_KINT 


analog ol jop TWPLL_CTRL1 


nans | Bi | type Tess Tess Seeieier 
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a pye S 
ees fam C 


analog_pll_top_T [29: 23] 0x3b 26M PLLO LPF resistor A cap control 
WPLL_NINT bits, default value is 7'h3b 
analog_pll_top_T [22: 0] RW NA 0x9d89 | 26M PLLO modulator Kint. 
WPLL_KINT d 


5.31.5.6 analog_pll_top_TWPLL_CTRL2 


analog_pll_top_TWPLL_CTRL2(0x00000007) analog pi top- RPSL 


analog_pll_top_TWPLL_ 
analog_pll_top_TWPLL_CTRL2 SET CTRL2 SET 


analog_pll_top TWPLL_ 
0x00002014 analog pl op TWPLL_CTRL2 CLR CTRL2 CLR 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


we [| o 
we) o o oo SSS 
de ee 
m Taa Ta TS TZ TSTS TSTS TT 


Je? 


E å O 
C SS 
EE EESES ES RERESESESER RER SSES 


analog ol jop TWPLL_CTRL2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


erm [Ro fe fo | Sid 
analog_pll_top_T [10: 3] RW S/C Reserved bits. 
WPLL_RESERVE 
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analog_pll_top_T [2] RW S/C 0x1 TWPLL to CSI clock enable signal; 
WPLL_CK2DSI_E O:disable; 1:enable; 
N 
analog_pll_top_T [1] PLL output enable signal 
Ge EE 0: disable the output (default) 
1: enable the output 


analog_pll_top_T PLL divided by 1 output enable signal 
WPLL_DIV1_EN 0: disable the PLL div by 1 output 


1: enable the PLL div by 1 output 
(default) 


5.31.5.7 analog ol op TWPLL_BIST_CTRL 


analog pl op TWPLL_BIST_CTRL(0x0000000 | analog_pll_top_TWPLL_ 
analog ol top TWPLL_ 
0x00001018 analog_pll_top_TWPLL_BIST_CTRL SET BIST CTRL SET 


analog pol top TWPLL_ 
0x00002018 analog_pll_top_TWPLL_BIST_CTRL CLR BIST CTRL CLR 


Br | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


fo 


== °° - 


| Name | analog_pll_top_ TWPLL_BIST_CNT 


analog_pll_top_TWPLL_BIST_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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EE 


analog o rop T PLL reference clock input control 
WPLL_BIST_EN bits(RESERVED[1:0)): 


00: 2M (26MHz/13) 01: 4M (26MHz/6.5) 
10: 13M (26MHz/2) 11: 26M 


Default value is 11 


analog_pll_top_T : PLL BIST output. If in BIST mode, its 


WPLL_BIST_CNT output 
=PLL_BIST_CNTRL*(freq of 
PLL_CLKOUT/freq of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 
( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
(fractional division) 


5.31.5.8 analog ol top LPLL_CTRLO 


0x0000001C analog_pll_top_LPLL_CTRL0(0x00002F65) 


analog pl top LPLL_CT 
0x0000101C analog pl op LPLL_CTRLO SET RLO SET 


0x0000201C analog_pll_top_LPLL_CTRLO CLR SE e r 


w EREECHEN EIERE EE eA 


analog pl top LPLL CT 
RLO 


analog_pll_top_LP 
LL_N 


Fr HTH 


Reserved 


analog_pll_ 
analog ol rop LPLL_N top_LPLL_| 
BIAS 


analog_pll_top_LP 
LL_LPF 


ES "TT "See 
me o ee RES ES ER SSES RER 


analog ol jop LPLL_CTRLO 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


a E e 
analog_pll_top_LP | [18:8] Ox2f ern fedback divider, default value is 
LL_N 11'h2F; 
Should be set 11'h26 for 32MHz input 


analog_pll_top LP | [7: 6] RW S/C 0x1 PLL charge pump current control bits, 
LL_IBIAS default value is 01 


analog_pll_top_LP | [5:3] RW S/C 0x4 PLL LPF resistor & cap control bits, 
LL_LPF default value is 100 

analog_pll_top_LP | [2] RW S/C 0x1 PLL modulator sdm_en, default value is 
LL_SDM_EN 1'b1. 

analog ol jop LP | [1] RW S/C PLL modulator mod_en, default value is 
LL MOD EN 1'b0. 


analog pll_top_LP RW S/C 0x1 PLL feedback divider select signal: 
LL_DIV_S 0: integer divider 

1: fractional divider 

Default is 1. 


5.31.5.9 analog_pll_top_LPLL_CTRL1 


0x00000020 analog_pll_top_LPLL_CTRL1(0x17A17A17) | 2nal0g_pll_top_LPLL_CT 


Dae [@ [a [= [= =e [ee] ee 


Reserved analog_pll_top_LPLL_NINT analog_pll_top_LPLL_KINT 


| Reset "BD ooon 
a RE ajeje eee Eee 
Name wuare 


analog_pll_top_LPLL_KINT 
Type 


analog ol jop LPLL_CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng (pram [RO a e 


analog_pll_top_LP | [29:23] | RW NA Ox2f PLL modulator Nint, default value is 
LL_NINT 7'b0101111; 
Should be set 7'b0100110 for 32MHz 
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analog_pll_top_LP : RW NA PLL modulator Kint, default value is 
LL_KINT 17 


23'H217A17; 


Should be set 23'H333333 for 32MHz 
input. 


5.31.5.10 analog_pll_top LPLL_CTRL2 


0x00000024 analog_pll_top_LPLL_CTRL2(0x00000003) analog_pll_top_LPLL_GT 
0x00001024 analog_pll_top_LPLL_CTRL2 SET analog RW) 


analog pl top LPLL_CT 
RL2 CLR 


SS EEE Ee Ee ed 
Teme 


ei 


EE 
E 


0x00002024 analog_pll_top_LPLL_CTRL2 CLR 


analog ol jop LPLL_CTRL2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pea ajo e e 


analog_pll_top_LP | [9: 2] -a bits. 

LL RESERVED 

analog_pll_top_LP | [1] PLL clock output enable signal: 
LL_CLKOUT_EN 0: Disable clock ouput 
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analog ol jop LP PLL divide by 1 clock output enable 


LL_DIV1_EN signal: 
0: Disable clock ouput 
1: Enable clock ouput 


5.31.5.11 analog_pll_top_ LPLL BIST CTRL 


0x00000028 analog gll top LPLL_BIST_CTRL(0x00000000) | 2"@!0g_pll_top_LPLL_BI 
ST_CTRL 
analog_pll_top_LPLL_BI 
0x00001028 analog_pll_top LPLL_BIST_CTRL SET ST CTRL SET 


analog_pll_top_LPLL_BI 
0x00002028 analog_pll_top LPLL_BIST_CTRL CLR ST CTRL CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


we EE - 


analog_pll_top_LPLL_BIST_CNT 


8 TTT TTT TT 


analog ol jop LPLL BIST CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EES 


analog ol rop LP = PLL ooo enable signal 

LL_BIST_EN 0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 

analog ol HE LP | [15: 0] PLL BIST output. If in BIST mode, its 

LL_BIST_C output 
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=PLL_BIST_CNTRL*(freq of 
PLL_CLKOUT/freq of PLL_CLKIN) 


=PLL_BIST_CNTRL*N 

( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
(fractional division) 


analog pl top GPLL_C 
0x0000102C analog_pll_top_GPLL_CTRLO SET TRLO SET 
analog_pll_top_GPLL_C 


0x0000202C analog_pll_top_GPLL_CTRLO CLR TRLO CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
Nene teg 


Reserved analog_pll_top_GPLL_N 


te H 


analog_pll_ 
analog_pll_top_GPLL_N top_GPLL_ 
IBIAS 


analog_pll_top_GP 
LL_LPF 


analog ol jop GPLL_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE [RO |e fo 


analog pll_top_G | [19:9] Ox2e SEE feedback divider, default value is 
11'h2E; 

analog, as | top_G | [8: 7] PLL charge pump current control bits, 

PLL_| default value is 01 


Spreadtrum Communications, Inc., Confidential and Proprietary 731 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


L SPREADTRUM SL8541E Device Specification 
analog_pll_top_G | [6: 4] RW S/C 0x4 PLL LPF resistor & cap control bits, 
PLL_LPF default value is 100 

analog_pll_top_G | [8] RW S/C 0x1 PLL modulator sdm_en, default value is 
PLL_SDM_EN 1'b1. 

analog_pll_top G | [2] RW S/C PLL modulator mod_en, default value is 
PLL_MOD_EN 1'b0. 


analog pll_top G | [1] RW S/C 0x1 PLL feedback divider select signal: 
PLL_DIV_S 0: integer divider 
1: fractional divider 
Default is 1. 
analog_pll_top_G RW S/C 0: reference clock from 26M 
PLL_REF_SEL buffer(default) 
eye yee pe 1: reference clock from digital 


5.31.5.13 analog_pll_top_ GPLL_CTRL1 


0x00000030 analog_pll_top_GPLL_CTRL1(0x1713B13B) 


PECTS ESE eee ee ees eee 


Reserved analog_pll_top_GPLL_NINT analog_pll_top_GPLL_KINT 


R H HS 
mea [STT 
e s [eleele TSTS TSTS TTS TS TTS 


analog_pll_top_GPLL_KINT 


KE 
T 
ese > (oe e e e PP 


analog_pll_top_GPLL_CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea erao [we fo 


analog_pll_top_GPLL_C 
TRL1 


analog DL top G | [29: 23] Ox2e Se eco Nint, default value is 
7'b010114 

analog pS G [22: 0] 0x13b1 | PLL modulator Kint, default value is 

PLL_KINT 3b 23'H13B13B 


5.31.5.14analog_pll_top_ GPLL_CTRL2 


0x00000034 analog_pll_top_GPLL_CTRL2(0x00000001) | ®na109_P!l top_GPLL_C 
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analog_pll_top_GPLL_C 
0x00001034 analog_pll_top_GPLL_CTRL2 SET TRL2 SET 


analog_pll_top_GPLL_C 
0x00002034 analog_pll_top_GPLL_CTRL2 CLR TRL2 CLR 


Br | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Ce [| 
Peel PPP PPP PP PP ppp, 
Pen Taa Taa TSTS TSTS TSTS TT 


RER PN 


w) ë e ë o a G 
EES ES ES EES ES ER TS TTT TTT 


analog ol jop GPLL_CTRL2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


era [o C jo | Ss 
analog_pll_top_G | [8:1] RW S/C Reserved bits 
PLL_RESERVED 
analog ol jop OG RW S/C 0x1 PLL post divider 
PLL_POSTDIV 


5.31.5.15 analog_pll_top_GPLL_BIST_CTRL 


0x00000038 | analog pll_top GPLL_BIST_CTRL(0x00000000) diis ee 
0x00001038 analog _pll_top_GPLL_BIST_CTRL SET eee eee 


0x00002038 analog_pll_top_GPLL_BIST_CTRL CLR 


analog_pll_top_GPLL_BI 
ST_CTRL CLR 


Bi | a1 | 90 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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HEN 


e EE D 
e D 


analog_pll_top_GPLL_BIST_CNT 


me [TTT TTT TTT 


analog DIL top GPL BIST CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eea ejo |e fo 


analog ol jop OG e PLL ees enable signal 
PLL_BIST_EN 0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


analog ol jop G | [15:0] S/C PLL BIST output. If in BIST mode, its 
PLL_BIST_CNT output 
=PLL_BIST_CNTRL*(freq of 
PLL_CLKOUT/freq of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 
( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
(fractional division) 


5.31.5.16 analog_pll_top_IPPLL_CTRLO 


analog_pll_top_IPPLL_CTRLO(0x00004848) oe y 


analog_pll_top_IPPLL_C 
analog_pll_top_IPPLL_CTRLO SET TRLO SET 


analog_pll_top_IPPLL_C 
TRLO CLR 


analog_pll_top_IPPLL_CTRLO CLR 
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| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved analog_pll_top_IPLL_N 


Fr TH 
Sd EE 


analog_pll_ 
analog_pll_top_IPLL_N top_IPLL_| 
BIAS 


analog_pll_top_IPL 
L_LPF 


Set/Clr SIC 


se 
TTT TT 


analog_pll_top_IPPLL_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE [Ro |e Jo 


analog_pll_top_ IP | [19:9] 0x24 PLL en divider, default value is 
LL_N 11'h24; 

analog_pll_top_IP | [8: 7] RW S/C PLL charge pump current control bits. 
LL_IBIAS 

analog_pll_top_IP | [6: 4] RW S/C 0x4 PLL LPF resistor & cap control bits, 
LL_LPF default value is 100 


KEN i [3] RW S/C 0x1 PLL modulator sdm_en, default value is 
LL_SD 1'b1. 

analoga 2 dë. IP e Per i PLL modulator mod_en, default value is 
LL_MO 1'bO 


aT ORT e jop Ip |} [1] PLL feedback divider select signal: 
VS 0: integer divider 
1: fractional divider 
Default is 1. 


analog_pll_top_IP 0: reference clock from 26M 
LL REE SEL buffer(default) 


1: reference clock from digital 
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5.31.5.17 analog_pll_top_IPPLL_CTRL1 


0x00000040 analog_pll_top_IPPLL_CTRL1(0x12000000) 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved | analog_pll_top_IPLL_NINT analog_pll_top_IPLL_KINT 

Te | roof 
| Bit Islnolelelololeslelxietststatztxig 


analog_pll_top_IPLL_KINT 


Pe [OO 
Ed TTT TTT 


analog_pll_top_IPPLL_C 
TRL1 


analog_pll_top_IPPLL_CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ra o a 


analog ol jop IP | [29: 23] 0x24 SE modulator Nint, default value is 
LL_NINT 7'h24 
analog_pll_top_IP | [22:0] RW NA PLL modulator Kint, default value is 
LL_KINT 23'H0; 


5.31.5.18 analog_pll_top_IPPLL_CTRL2 


0x00000044 analog_pll_top IPPLL_CTRL2(0x00000005) | 4n@!09_PILtop_IPPLL_¢ 
0x00001044 analog_pll_top_IPPLL_CTRL2 SET pan eae 


analog_pll_top_IPPLL_C 
0x00002044 analog_pll_top_IPPLL_CTRL2 CLR TRL2 CLR 


Br | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 | 17 | 16 | 
one SSS 


Reserved 


Ce [| 
E = 
Peel P PPP PPP) ppp. fl 
Pen Je [elele eee TTS TS TSTS TT 


Reserved analog_pll_top_IPLL_RESERVED 
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Es 


JE 


analog_pll_top_IPPLL_CTRL2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ETH C 


analog ` SI elt IP | [10: 3] ae bits. 
LL_RESERVE 


analog_pll_top IP | [2] PLL clock output enable signal: 
LL_CLKOUT_EN 0: Disable clock ouput 
1: Enable clock ouput 


analog_pll_top_ IP | [1] RW S/C PLL post divider 
LL_POSTDIV 


analog_pll_top_IP RW S/C 0x1 PLL divide by 1 clock output enable 
LL_DIV1_EN signal: 

0: Disable clock ouput 

1: Enable clock ouput 


5.31.5.19 analog_pll_top_ IPPLL_BIST_CTRL 


0x00000048 | analog_pll_top_IPPLL_BIST_CTRL(0xo0000000) | ®"3109-pIi_top-IPPLL_BI 


analog_pll_top_IPPLL_BI 
0x00001048 analog pl op IPPLL_BIST_CTRL SET ST CTRL SET 


0x00002048 analog_pll_top_IPPLL_BIST_CTRL CLR analog_pll_top_IPPLL_BI 


ST_CTRL CLR 


Br |31| 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


> : 


| Type | 
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Peel PPP PPP PPP Ppp 
Pen Ta Taa TS TZ TSTS TSTS TT 


analog ol jop ILL BIST CNT 


de TTT TTT TTT 


analog_pll_top_IPPLL_BIST_CTRL 


Field Name Type SEH Reset Description 
Value 


sae seo 


itary PE cp P = PLL egen enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


analog_pll E. IP PLL BIST output. If in BIST mode, its 
LL_BIST_CN output 


=PLL_BIST_CNTRL*(freq of 
PLL_CLKOUT/freq of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 

( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
(fractional division) 


5.31.5.20 analog_pll_top_ TEST SSC CTRL 


0x0000004C analog_pll_top TEST SSC_CTRL(0x00000000) 


Bi |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
| Name | analog_pll_top_TWPLL_SSC_CTRL analog_pll_top_LPLL_SSC_CTRL 


analog_pll_top_TEST_SS 
C_CTRL 


| Name | analog_pll_top_GPLL_SSC_CTRL analog_pll_top_IPLL_SSC_CTRL 
Type 


analog_pll_top TEST SSC CTRL 
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Field Name Type Set/Cle | Reset Description 
ar Value 
analog_pll_top_T [31:24] | RW NA Spread Spectrum control. Please see 
WPLL_SSC_CTR PLL spec for further information. 
L 


analog D op LP | [23:16] | RW NA Spread Spectrum control. Please see 
LL SSC CTRL PLL spec for further information. 
analog_pll_top G | [15: 8] RW NA Spread Spectrum control. Please see 
PLL_SSC_CTRL PLL spec for further information. 
analog_ PiL NE IP 17. 0) Spread Spectrum control. Please see 
LL BSC PLL spec for further information. 


5.31.5.21 analog_pll_top_ ANA _PLL_RSVD 


0x00000050 analog_pll_top_ANA_PLL_RSVD(0x00000000) | 9"@!09_Pil_top_ANA PL 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


eee re 
Peset RS (IN cM MRC H E a WR | | 
EE REM 


Reserved analog_pll_top_ANALOG_PLL_RESERVED 


analog_pll_top ANA PLL_RSVD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


SOS a E 

analog ol jop AN | [7:0] La bits 
ALOG_PLL_RESE 

RVED 


5.31.5.22 analog_pll_top ANA PLL_DUMY 


analog_pll_top_ANA_PL 
L_DUMY 


pp | at | 30 | 20 | 28 | 27 | 28 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name Parson tonanaog dumyin OOO 


0x00000054 analog pl Top ANA_PLL_DUMY(0x0000FFO00) 


analog ol op analog pl dum In 
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Peset | o f ofofofefoejofefoejofefoejofefofo 
SK RE R KE EH RE K EET EE R 
[Name TERRA 


analog ol top analog pol dumy out 


E PPP PP [| 


analog_pll_top ANA PLL DUMMY 


Field Name Type | Set/Cle | Reset Description 
ar Value 
analog_pll_top_an | [31: 16] NA 
alog_pll_dumy_in 
analog o rop an | [15: 0] RW NA Oxff00 
alog_pll_dumy_out 


5.31.5.22.1 ANLG_PHY_GROUP_REG_ANLG_PHY_G2_RF Register Address Map 
Base address: 0x403D0000 

Base address(Set Reg): 0x403D1000 

Base address(Clear Reg): 0x403D2000 


0x0000 analog_dpll_thm_top_DPLL analog_dpll_thm_top_DPLL_CTRLO 
CTRLO 

0x0004 analog_dpll_thm_top_DPLL analog_dpll_thm_top_DPLL_CTRL1 
CTRL1 

0x0008 analog_dpll_thm_top_DPLL analog_dpll_thm_top_DPLL_CTRL2 
CTRL2 

0x000C analog_dpll_thm_top_DPLL analog_dpll_thm_top_DPLL_BIST_CTRL 
BIST_CTRL 


0x0010 analog_dpll_thm_top_DPLL analog_dpll_thm_top_DPLL_THM_CTRL 
THM_CTRL 

0x0014 analog_dpll_thm_top_THM0_ | analog_dpll_thm_top_THMO_CTRL_0O 
CTRL 0 

0x0018 analog_dpll_thm_top_THM0_ | analog do hm jop THMO_CTRL_1 
CTRL_1 

0x001C analog_dpll_thm_top_ANA_D | analog_dpll_thm_top_ ANA _DPLL_DUMY 
PLL_DUMY 
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5.31.5.23 analog_dpll_thm_top_DPLL_CTRLO 


0x00000000 analog_dpll_thm_top ` in , CTRLO(0x00674A0 | analog ae ge idee DP 
analog_dpll_thm_top_DP 
0x00001000 analog doit um op DPLL_CTRLO SET LL CTRLO SET 


analog_dpll_thm_top_DP 
0x00002000 analog_dpll_thm_top DPLL_CTRLO CLR LL CTRLO CLR 


Br | at | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


E o 


SG R S EEN 
EE T 


analog doll bm 10 


S DPLL LPF analog_dpll_thm_top_DPLL_RESERVED 


analog_dpll_thm_top DPLL_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eg ao [se fo | SOS 


analog_dpll_thm_t | [27:17] | RW S/C 0x33 PLL fedback divider 

op DPLL_N 

analog_dpll_thm_t | [16:15] | RW S/C 0x2 PLL charge pump current control bits 
op_DPLL_IBIAS 
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analog_dpll_thm_t | [14:12] | RW S/C 0x4 PLL LPF resistor & cap control bits, 
op_DPLL_LPF default value is 100 

analog_dpll_thm_t | [11] RW S/C 0x1 PLL modulator sdm_en, default value is 
op_DPLL_SDM_E 1'b1. 

N 

analog_dpll_thm_t | [10] RW S/C PLL modulator mod_en, default value is 
op_DPLL_MOD_E 1'b0. 

N 


analog_dpll_thm_t RW S/C 0x1 PLL feedback divider select signal: 
op_DPLL_DIV_S 0: integer divider 
1: fractional divider 
Default is 1. 
analog_dpll_thm_t | [8:1] RW S/C Reserved. 
op_DPLL_RESER 
VED 
analog_dpll_thm_t RW S/C 0:CLKOUT output 800M~1.8G 
1 acai 1:CLKOUT ouput 400M~900M 


5.31.5.24 analog_dpll_thm_top_DPLL_CTRL1 


analog_dpll_thm_top_ DPLL_CTRL1(0x19A7627 | analog _dpll_thm_top_DP 
0x00000004 6) LL CTRL 


Bi | st | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved analog_dpll_thm_top_DPLL_NINT analog_dpll_thm_top_DPLL_KINT 


RW 


analog_dpll_thm_top_ DPLL_CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE [Ro [we fo 


analog_dpll_thm_t | [29: 23] 0x33 en modulator Nint, default value is 
op _DPLL_NINT 7'b0110011; 
analog_dpll_thm_t | [22: 0] RW NA 0x2762 | PLL modulator Kint, default value is 
op_DPLL_KINT 76 23'h276276 
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5.31.5.25 analog_dpll_thm_top_DPLL_CTRL2 


0x00000008 analog_dpll_thm_top ` SC . CTRL2(0x0000007 | analog « en DP 


POO eee 
[ee re 


Reserved 


ZH UHD RAHE EH EDER) 
| Name | Reserved analog_dpll_thm_top_DPLL_CCS_CTRL 
Type RW 


analog_dpll_thm_top_DPLL_CTRL2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


as a 

analog_dpll_thm_t | [7:0] 0x74 Eege function control 
op DPLL_CCS C 

TRL 


5.31.5.26 analog_dpll_thm_top_ DPLL BIST CTRL 


analog_dpll_thm_top DPLL_BIST_CTRL(Ox00F | analog. dpoll bm top. DP 
0x0000000C F0000) LL BIST_CTRL 
analog_dpll_thm_top_DP 
0x0000100C analog_dpll_thm_top DPLL BIST CTRL SET LL BIST CTRL SET 


analog_dpll_thm_top_DP 
age | ` analog_dpl.thm_top_DPLL_BIST_CTRL CLR | dpll_thm_top_DPLL_ ` analog_dpl.thm_top_DPLL_BIST_CTRL CLR CTRL CLR LL BIST CTRLCLR 


wee 


SEN 


EH ` DESCH 
EE EE 
EIESESESESESESESER 
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t Dëlmnlnlelolwlslelieistststsii 
[Name | amo apl tnm top DPLLBISTCNT O O 


analog_dpll_thm_top_DPLL_BIST_CNT 


eee [TTT TTT TTT TT 


analog_dpll_thm_top_DPLL_BIST_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eg ao e o 


analog_dpll_thm_t | [24] RW S/C PLL BIST enable signal 
op_DPLL_BIST_E 0: disable the PLL BIST mode (default) 

1: enable the PLL BIST mode. 
analog_dpll_thm_t | [23:16] | RW S/C Oxff PLL_BIST_CTRLJ[7:0] is for BIST 
op_DPLL_BIST_C accuracy control. See PLL_BIST_CNT 
TRL for further information. 


analog_dpll_thm_t PLL BIST output. If in BIST mode, its 
op _DPLL_BIST_C output 


NT =PLL_BIST_CNTRL*(freq of 
PLL_CLKOUT/freg of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 
( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2°23) 
(fractional division) 


5.31.5.27 analog_dpll_thm_top_ DPLL_THM_CTRL 


analog_dpll_thm_top_ DPLL_THM_CTRL(0x000 | analog _dpll_thm_top_DP 
Gi 00000) LL THM CTRL 
analog_dpll_thm_top_DP 
0x00001010 analog dplt um op DPLL_THM_CTRL SET LL THM CTRL SET 


analog_dpll_thm_top_DP 
0x00002010 analog_dpll_thm_top DPLL_THM_CTRL CLR LL THM CTRL CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Ce [| 
Perl PPP PPP) PPT Pll. 
Pen fof [sets folstel7lels{«]=]7] fo 


Reserved | Sg į ana | ana analog_dpll_thm_top_ ANALOG_PLL_RESERVED 
log log log 
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Set/Clr SIC 


analog_dpll_thm_top_DPLL_THM_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pea ajo e Jo 


analog ` PR, GH v œ PLL Se test mode 0:not in test 
op_ TEST_C mode; 1:test mode. 
analog_dpll_thm_t | [12] reserved bit 

op_TEST_SEL 


analog_dpll_thm_t | [11] RW S/C CLKOUT_TEST select 
op_TEST_THM_S 0: PLL_CLKOUT test 
1: THM test 


analog Gell thmt [10: 0] RW S/C Reserved bits 

op_ANALOG_PLL 

“RESERVED ANALOG_PLL_RESERVED<0> test clk 
sel signal 
(you can see 
/SL8541E_analog_mpll_thm_top&analo 
g_dpll_thm_top.vsd for further read) 


5.31.5.28 analog_dpll_thm_top_ THM0 CTRL 0 


analog_dpll_thm_top_THMO_CTRL_0(0x000000 | analog dpll_thm_top_ TH 
00) MO_CTRL_O 


analog_dpll_thm_top_TH 
analog_dpll_thm_top_THMO_CTRL_0 SET MO_CTRL_0 SET 


analog_dpll_thm_top_TH 
0x00002014 analog_dpll_thm_top_ THM0 CTRL 0 CLR MO_CTRL_0 CLR 


Br |31| 30 | 29 | 28 | 27 | 26 | 25 |24 | 29 | 22 | 21 | 20 | 19] 18 |17 |16 


Reserved 
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analog_dpll 

_thm_top_ 

EE THM_TEST 
H 


| Type | 
Rest Le | ofolo}ofoloj}ofo}ofofo}efolte]o| 


analog_dpll_thm_top_THMO_CTRL_0O 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma C e e 


analog_dpll_thm_t e use "resistor+pmos" to generate pa 
op_THM_BG_RBI current for THM 
AS_MODE 0: disable (default) 

1: enable 


analog_dpll_thm_t : RW S/C select analog test signal of THM mux to 
op_THM_TEST_S APCOUTO 
EL 


00: high-Z 
01: VBE 

10: VDAC 
11: VREF 


5.31.5.29 analog_dpll_thm_top_THMO_CTRL_1 


analog_dpll_thm_top ae CTRL_1(0x000000 | analog dpll (bm Top TH 


analog dpoll bm Top TH 
MO_CTRL_1 SET 


0x00001018 analog_dpll_thm_top_THM0_CTRL_1 SET 


analog_dpll_thm_top_TH 
0x00002018 analog dpll bm op THM0 CTRL 1 CLR MO_CTRL_1CLR 
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| 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | r6 | 


> : oe 


EN ` Been 
OCC 
Pen Taa Taa TSTS TSTS TTS TT 
| Name | analog_dpll_thm_top_THM_RESERVED 

A 
me [TTT TTT Pll) 


analog_dpll_thm_top_THMO_CTRL_1 


Field Name Type a Da Reset Description 
Value 


sae feo 


analog ` sa thm_t = select input code of internal Lee 
de THM_BP_MO 0: DAC input code is from internal SAR 
logic (default) 
1: DAC input code = 
{THM_BP_DATA|7:0]} 
analog_dpll_thm_t | [23: 16] data which is used to bypass internal 
op THM BP DAT SAR logic 
A 
analog_dpll_thm_t | [15: 0] RW S/C Reserved bit of THM. 
op_THM_RESER 
VED 
5.31.5.30 analog_dpll_thm_top_ANA_DPLL_DUMY 


0x0000001C analog_dpll_thm_top ` Kos DPLL_DUMY(0x000 RE? SE ra AN 


Der [a= eel ee es] ele fe 
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| Name | analog_dpll_thm_top_analog_dpll_dumy_in 
Tyee | 


Type 


De TE 
Peset | o | o | o | o|o | o foto] ofo|oto] oto} o|o| 
ee LLL 


analog_dpll_thm_top_analog_dpll_dumy_out 


RW 


analog_dpll_thm_top_ANA_DPLL_DUMY 


Field Name Type | Set/Cle | Reset Aa 

ar Value 

analog_dpll_thm at [31: 16] 

op analog do d 

my_in 

analog_dpll_thm at [15: 0] Oxff00 

op_analog_dpll_d 

my_out 


5.31.5.30.1 | ANLG_PHY_GROUP_REG_ANLG PHY_G4_RF Register Address Map 


Base address: 0x403F0000 
Base address(Set Reg): 0x403F 1000 
Base address(Clear Reg): 0x403F2000 


Zen — analog_mpll_thm_top_MPLL_ | analog mp fm op MPLL_CTRLO 
_CTRLO 

0x0004 analog_mpll_thm_top_MPLL | analog_mpll_thm_top_ MPLL_CTRL1 
_CTRL1 

0x0008 analog_mpll_thm_top_MPLL | analog mp fm op MPLL_CTRL2 
_CTRL2 


0x000C analog_mpll_thm_top_MPLL | analog mp fm op MPLL_CTRL3 
_CTRL3 

0x0010 analog_mpll_thm_top_MPLL_ | analog mp fm op MPLL_BIST_CTRL 
_BIST_CTRL 

0x0014 analog_mpll_thm_top_MPLL | analog_mpll_thm_top_MPLL_THM_CTRL 
_—THM_CTRL 

0x0018 analog_mpll_thm_top_THM1 | analog_mpll_thm_top_THM1_CTRL_0 
_CTRL_O 
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0x001C analog_mpll_thm_top_THM1 | analog_mpll_thm_top_ THM1_CTRL_1 
_CTRL_1 


0x0020 analog_mpll_thm_top_ANA analog_mpll_thm_top_ANA_MPLL_DUMY 
MPLL_DUMY 


5.31.5.31 analog_mpll_thm_top_MPLL_CTRLO 
analog_mpll_thm_top_ MPLL_CTRLO0(0x0000266 | analog_mpll_thm_top M 
5) 


PLL_CTRLO 


analog_mpll_thm_top M 


analog_mpll_thm_top_MPLL_CTRLO SET PLL CTRLO SET 


analog_mpll_thm_top_M 
0x00002000 analog_mpll_thm_top_MPLL_CTRLO CLR PLL CTRLO CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


analog_mpll_thm_t 
op_MPLL_N 


"me 


Reserved 


analog_mpl 

|_thm_top analog_mpll_thm_t 

MPLL_IBIA op_MPLL_LPF 
S 


analog_mpll_thm_top_MPLL_N 


Ea À O OOOO O OO O O 
mea [TTT E Ee CE E e O E 


analog_mpll_thm_top_MPLL_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema ajo |e fo 


analog_mpll_thm_t | [18: 8] 0x26 —— fedback divider 
op MPLL_N 


analog_mpll_thm_t | [7: 6] PLL charge pump current control bits 
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op_MPLL_IBIAS —— 

analog_mpll_thm_t | [5: 3] he LPF resistor & cap See bits, 
op_MPLL_LPF default value is 100 
analog_mpll_thm_t | [2] PLL modulator sdm_en, default value is 
op_MPLL_SDM_E 1'b1. 

N 


analog_ TR, DU d [1] PLL modulator mod_en, default value is 
op_MPLL_M 1'bO 
N 


analog_mpll_thm_t PLL feedback divider select signal: 
op MILL DV S 0: integer divider 


1: fractional divider 
Default is 1. 


5.31.5.32 analog_mpll_thm_top_MPLL_CTRL1 


0x00000004 analog_mpll_thm_top_MPLL_CTRL1(0x133B13 | analog mpll_thm_top M 
B1 L 


PLL_CTRL1 


pp | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved analog_mpll_thm_top_MPLL_NINT analog_mpll_thm_top_MPLL_KINT 


RW 


RW 
DD "Käl O D ` 
œ fisjiajijijnjiojojesjzjejs|ejs]z2jijo 


analog_mpll_thm_top_MPLL_KINT 


analog_mpll_thm_top_MPLL_CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


aoa e e 
analog_mpll_thm_t | [29: 23] 0x26 Een modulator Nint, default value is 
op_MPLL_NINT 7'b01001 10; 
analog_mpll_thm_t | [22: 0] RW NA 0x3b13 | PLL modulator Kint, default value is 
op_MPLL_KINT b1 23'h3B13B1 


5.31.5.33 analog_mpll_thm_top_MPLL_CTRL2 


analog_mpll_thm_top_MPLL_CTRL2(0x0000000 | analog_mpll_thm_top M 


0x00001008 analog_mpll_thm_top_MPLL_CTRL2 SET analog _mpll_thm_top N 
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SS ERR ERECSE 


analog mpll hm Top M 
0x00002008 analog_mpll_thm_top_MPLL_CTRL2 CLR PLL CTRL2 CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
ene T 


Reserved 


Ce [| 
Secor o ooo o o oo SS 
Peel PPP PPP PPP Ppp, 
Pen Je [elele iee TS TTS TSTS TT 


Pa RNS 


w) e 


| SevCir | 


analog_mpll_thm_top_ MPLL_CTRL2 


Field Name Type Ce Reset Description 
Value 


SE C C 
analog_mpll_thm_t | [8: 1] e 
op_MPLL_RESER 
VED 
analog_mpll_thm_t RW S/C 0:CLKOUT output 800M~1.8G 
DÉI man lk 1:CLKOUT ouput 400M~900M 
5.31.5.34 analog_mpll_thm_top_MPLL_CTRL3 


analog_mpll_thm_top_ MPLL_CTRL3(0x0000007 | analog_mpll_thm_top M 


SC EN Ed ed ed EEE 
Teme 
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KZORESEAESRSESEAERRAESEAERRRRSEAERER 
pp Le E E R RIEU E e pe RH EE HEH R R 


Reserved analog_mpll_thm_top_MPLL_CCS_CTRL 


m 
rese [o o e e e EE RES ES HHEH 


analog_mpll_thm_top_MPLL_CTRL3 


Field Name Type =e Reset Description 
GE 


"eng JS Je 


analog ` dE, SCH _t = 0] SCT ee function control 
CH MP 


5.31.5.35 analog_mpll_thm_top_MPLL_BIST_CTRL 


analog_mpll_thm_top_MPLL_BIST_CTRL(0x00 | analog_mpll_thm_top_M 
0x009900:10 FF0000) PLL_BIST_CTRL 
analog_mpll_thm_top_M 
0x00001010 analog_mpll_thm_top_MPLL_BIST_CTRL SET PLL BIST CTRL SET 
analog_mpll_thm_top_M 
` women | weg ml In top WELL Hr Ca mpll_thm_top_MPLL_| | anaiog_mpllthm top MPLL BIST_CTRL CLR CTRL CLR PLL BIST CTRL CLR 


a K 


E 


Name analog_mpll_thm_top_MPLL_BIST_CNT 


SSC 
sover [e 
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Reset | of of ofofofofo}lo}ofofofofofoto|]o| 


analog_mpll_thm_top_ MPLL_BIST_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


fesened ao [se fo | OOS 


analog_mpll_thm_t | [24] RW S/C PLL BIST enable signal 

op_MPLL_BIST_E 0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 

analog_mopll_thm_t | [23:16] | RW S/C Oxff PLL_BIST_CTRLJ[7:0] is for BIST 

op _MPLL_BIST_C accuracy control. See PLL_BIST_CNT 

TRL for further information. 


analog_mpll_thm_t PLL BIST output. If in BIST mode, its 
op _MPLL_BIST_C output 


NT =PLL_BIST_CNTRL*(freq of 
PLL_CLKOUT/freg of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 
( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2°23) 
(fractional division) 


5.31.5.36 analog_mpll_thm_top_MPLL_THM_CTRL 


analog_mpll_thm_top_MPLL_THM_CTRL(0x000 | analog_mpll_thm_top_M 
eer 00000) PLL THM CTRL 
analog_mpll_thm_top_M 
0x00001014 analog_mpll_thm_top MPLL_THM_CTRL SET PLL THM CTRL SET 


analog_mpll_thm_top_M 
0x00002014 analog_mpll_thm_top MPLL_THM_CTRL CLR PLL THM CTRL CLR 


Bit | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 20 | 20 | 19 | 19 | 17 | 16 | 
| Name | Reserved 


analog_mpll_thm_top_ANALOG_PLL_RESERVED 
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tne | SIC 


analog_mpll_thm_top_MPLL_THM_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Se E G 
analog moll "mm t | [13] PLL ern test mode (not in test 
op_TEST_CLK_E mode; 1:test mode. 

N 
analog_mpll_thm_t | [12] RW S/C reserved bit 
op_TEST_SEL 


analog_mpll_thm_t | [11] RW S/C CLKOUT_TEST select 
op_TEST_THM_S 0: PLL_CLKOUT test 
1: THM test 


analog_mpll_thm_t | [10: 0] RW S/C Reserved bits 
op ANALOG PLL 
“RESERVED ANALOG_PLL_RESERVED<0> test clk 
sel signal 
(you can see 
/SL8541E_analog_mpll_thm_top&analo 
g_dpll_thm_top.vsd for further read) 


5.31.5.37 analog_mpll_thm_top_THM1_CTRL_0O 


analog_mpll_thm_top_THM1_CTRL_0(0x000000 | analog_mpll_thm_top_T 


analog_mpll_thm_top_T 
0x00001018 analog_mpll_thm_top_THM1_CTRL_0 SET HMT CTRL 0 SET 


analog mpll hm top. T 
0x00002018 analog_mpll_thm_top THM1_CTRL_0OCLR HM1_CTRL_0 CLR 


5 EE 2 Ee TSTST] 
KE 


| Name | Reserved A analog_mpl 
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|_thm_top_ 
THM_TEST 
_SEL 


analog_mpll_thm_top_THM1_CTRL_0O 


Field Name Type | Set/Cle | Reset Description 
ar Value 
aoe e e 


analog_mpll_thm_t use "resistor+pmos" to generate bias 
op_THM_BG_RBI current for THM 


AS_MODE 0: disable (default) 
1: enable 


analog_mpll_thm_t S select analog test signal of THM mux to 
op_THM_TEST_S APCOUTO 
EL 


00: high-Z 
01: VBE 

10: VDAC 
11: VREF 


5.31.5.38 analog_mpll_thm_top_THM1_CTRL_1 


analog_mpll_thm_top_THM1_CTRL_1(0x000000 | analog_mpll_thm_top_T 


analog_mpll_thm_top_T 
0x0000101C analog_mpll_thm_top_THM1_CTRL_1 SET HMT CTRL 1 SET 


0x0000201C analog_mpll_thm_top THM1 CTRL_1CLR_ | 2Malog_mpll_thm_top_T 


Br | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Ee GES 
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Peset Le fo Lee ect e Ce e Ce e Ce Le fo 
m TSTS TTS TSTS TSTS TSTS 
| Name | analog_mpll_thm_top_THM_RESERVED 

oS Tt 
Pest | o fo fo fotofotofotofotoftotafo]s]o| 


analog_mpll_thm_top_THM1_CTRL_1 


Field Name Type SCH Reset Description 
Value 


same Jeo 


analog_mpll_thm_t = select input code of internal Les 

de THM_BP_MO- 0: DAC input code is from internal SAR 
logic (default) 
1: DAC input code = 
{THM_BP_DATA|7:0]} 

analog mpll SC 7 [23: 16] data which is used to bypass internal 

Pa THM_BP_| SAR logic 

analog_mpll_thm_t | [15: 0] Reserved bit of THM. 

op_THM_RESER 

VED 


5.31.5.39 analog mpll bm jop ANA MPLL_DUMY 


0x00000020 analog_mpll_thm mr Ca MPLL_DUMY(0x00 marie mpll_thm gc A 


A_MPLL_DUM 


Car [ao = eel epee [se] ee] Le 
[Name loungen mpt.dumyin O 


analog_mpll_thm_top_analog_mpll_dumy_in 


pType PO 
Peset | o | o | o [io |o}o foto] otototo] oto} o|o| 
SREK KE K KH KH RH R E RH ER HE E E 
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analog_mpll_thm_top_analog_mpll_dumy_out 


RW 


analog_mpll_thm_top ANA _MPLL_DUMY 


Field Name Type | Set/Cle | Reset ra. Va 

ar Value 

analog mpll ` thm- _t | [31: 16] 

op analog mpll 

umy_in 

analog_mpll_thm_t | [15: 0] Oxff00 

op_analog_mpll_d 

umy_out 


5.31.5.39.1 ANLG_PHY_GROUP_REG_ANLG_PHY_Gé6_RF Register Address Map 
Base address: 0x40410000 

Base address(Set Reg): 0x40411000 

Base address(Clear Reg): 0x40412000 


(Offset Addr | Addr [Name Gesetten 


Zen — analog DD op ANA BB P analog_bb_top_ANA_BB_PWR_CTRL 
WR_CTRL 

0x0004 analog_bb_top ANA _BB_RS | analog_bb_top ANA BB RST CTRL 
T_CTRL 

0x0008 analog_bb_top_ANA_BB_SI | analog_bb_top ANA BB SINE CTRL 
NE_CTRL 

0x000C analog_bb_top_BB_BG_CTR | analog_bb_top BB BG CTRL 
L 


0x0024 analog_bb_top AAPC_CTRL | analog bp top AAPC_CTRL1 
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SE KE E 

0x0028 analog_bb_top_ANA_BB_RS | analog bb op ANA _BB_RSVD 
VD 

0x002C analog_bb_top TEST CLK analog_bb_top TEST CLK CTRL 
CTRL 

0x0030 analog_bb_top TEST SSC analog_bb_top TEST SBC CTRL 
CTRL 

0x0034 analog_bb_top_TSEN_CTRL | analog bb top TSEN_CTRLO 
0 

0x0038 analog Ph op TSEN_CTRL | analog bb jop TSEN_CTRL1 
1 

0x003C analog D op AAPC_TEST analog bb op AAPC_TEST_0 
_0 

0x0040 analog_bb_top_WRAP_GLU | analog bb jop WRAP _GLUE CTRL 
E CTRL 

0x0044 analog_bb_top AAPC_TEST | analog_bb_top_AAPC_TEST_1 
1 

0x0048 analog D op AAPC_TEST | analog bb top AAPC_TEST 2 
2 

0x004C analog_bb_top AAPC_TEST analog bb op _AAPC_TEST_3 
_3 

0x0050 analog_bb_top AAPC_TEST | analog bp top AAPC_TEST 4 
4 

0x0054 analog_bb_top TSEN_CTRL | analog_bb_top_TSEN_CTRL2 
2 

0x0058 analog_bb_top_TST_TSEN analog_bb_top_TST_TSEN_CTRL 
CTRL 

0x005C analog _bb-top_TST_TSEN analog_bb_top_TST_TSEN_STS0 
STSO 

0x0060 analog D op TST_TSEN analog DD op TST_TSEN_STS_CO_RO 
STS_CO_RO 

0x0064 analog DD op TST_TSEN analog DD op TST_TSEN_STS_ CO Ri 
STS CH Ri 

0x0068 analog DD op TST_TSEN analog DD op TST_TSEN_STS_CO_R2 
STS_CO_R2 

0x006C analog DD op TST_TSEN analog DD op TST_TSEN_STS_CO_R3 
STS CO Ri 

0x0070 analog DD op TST_TSEN analog DD op TST_TSEN_STS_C1_R0O 
STS C1 HU 

0x0074 analog DD op TST_TSEN analog DD op TST_TSEN_STS_C1_R1 
STS CH Ri 


Spreadtrum Communications, Inc., Confidential and Proprietary 758 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GPR SPREADTRUM SL8541E Device Specification 


0x0078 analog DD op TST_TSEN analog DD op TST_TSEN_STS_C1_R2 
STS_C1_R2 

0x007C analog DD op TST_TSEN analog DD op TST_TSEN_STS_C1_R3 
STS_C1_R3 

0x0080 analog DD op TST_TSEN analog DD op TST TSEN STS C2 HU 
STS C2 HU 

0x0084 analog D op TST_TSEN analog DD op TST_TSEN_STS C2 HI 
STS C2 HI 

0x0088 analog DD op TST_TSEN analog DD op TST_TSEN_STS_C2_R2 
STS_C2_R2 

0x008C analog DD op TST_TSEN analog DD op TST_TSEN_STS_C2_R3 
STS_C2_R3 


0x0090 analog DD op TST_TSEN analog DD op TST_TSEN_STS_C3_RO0 
STS CH HU 

0x0094 analog DD op TST_TSEN analog DD op TST TSEN STS C2 Ri 
STS C3 HI 

0x0098 analog DD op TST_TSEN analog Dh top TST_TSEN_STS_C3_R2 
STS_C3_R2 

0x009C analog DD op TST_TSEN analog DD op TST_TSEN_STS_C3_R3 
STS_C3_R3 

0x00A0 analog_bb_top_ANA_BB_DU | analog_bb_top_ANA_BB_DUMY 
MY 

0x00A4 analog_bb_top REG SEL C | analog. bp top REG_SEL_CFG_0 
FG_0 


5.31.5.40 analog_bb_top_ANA_BB_PWR_CTRL 


analog bb top ANA BB PWR_CTRL(0x000000 | analog _bb top ANA BB 
0x00990090 03) "PWR CTRL 
analog bb top ANA BB 
0x00001000 analog bb top ANA_BB_PWR_CTRL SET PWR CTRL SET 


analog_bb_top_ ANA BB 
0x00002000 analog bb top ANA BB PWR CTRL CLR _PWR CTRL CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 | 17 | 16 | 
name == SS 


Reserved 


Ce | oo o 


a 
Eea ee Eee Ee ES ES ee 
Reserved ana | ana | ana | ana | ana 

log log log log log 
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SS CES 


Set/Clr SIC 


analog DD Top ANA BB PWR CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE 


analog DD op H [4] anana buffer power down signal, high 
EC 26MHZ 0 BU effective 
E DD 


SLK [3] 32MHz buffer power down signal, high 
EC. éi dP effective 

Bee Se jop B | [2] Reserved bits 

B BG D 

analog bb_top_R | [1] reference PLLO(26M PLL) power down, 
PLL_P high effective 


analog_bb_top_A Power down AAPC_TOP 
APC_PD 0: Power on AAPC_TOP 
1: Power down AAPC_TOP(default) 


5.31.5.41 analog bb top ANA_BB_RST_CTRL 


analog bb op ANA_BB_RST_CTRL(0x000000 | analog bb top ANA BB 


analog bb top ANA BB 
0x00001004 analog bb top ANA BB _RST_CTRL SET BST CTRL SET 


analog bb top ANA BB 
_RST_CTRL CLR 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


0x00002004 analog_bb_top_ANA_BB_RST_CTRL CLR 


Reserved 
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Peel PPP) PPP) PPP ppl 
Pen Je [elele iele eie ee eee fo 


EA S - 
Ss EE 
| Reset (N E (|: | 


analog_bb_top ANA BB RST CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma C e e 


analog_bb_top_R 26M PLLO reset a high effective 
PLL_RST 


5.31.5.42 analog bb top ANA BB SINE CTRL 


analog bb top ANA _BB_SINE_CTRL(0x000A0 | analog bb op ANA BB 
HERE 400) SINE CTRL 
analog bb top ANA BB 
0x00001008 analog bb _top_ANA_BB_SINE_CTRL SET _ SINE CTRL SET 
analog_bb_top_ ANA BB 
` nom | | analog_bb-top ANA BB a Or On bb top ANA BB | analog_bb-top ANA BB a Or On CTRL CLR “SINE CTRL CLR’ 


E 


Bb 


E å = 
S = on 
C TSTST TS TSTST e ee e TS 
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analog_bb_top_CLK26M_ analog_bb_top_REC_26M 


analog_bb_top_PROBE_SEL RESERVED HZ SR TRIM 


Teo lolol: il 


analog_bb_top ANA BB SINE CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


sna f o Jee o | 

analog_bb GN Ze [20: 19] 26MHz buffer bias current select signal: 
26 "HP yen pl fone 01:145uA (default) 

analog_bb GN at [18: 17] 32MHz buffer bias current select signal: 
së "HP TE S 01:145uA (default) 


analog_bb_top P| [16:11] Probe clock select signal: default 
ROBE_SEL 6'b000000 
PROBE_SEL[0] select the current mode 
of sine_driver 
PROBE_SELJ[0]=1'b0, high current 
mode 
PROBE_SELJ[0]=1'b1, low current mode 
PROBE_SEL[5:1] are reserved. 


analog DD rop SI | [10] S/C 0x1 Sine wave clock output enable signal 
NDRVZENA REC_26MHZ_0_BUF_PD 
REC_26MHZ_1_BUF_PD 
SINDRV_ENA 
SINDRV_ENA_SQUARE OUTPUT 
0 0 
floating 
0 
0 1 
square wave output 
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0 
wave output(default) 


1 square 


analog DD Top Sl Square clock output enable signal 

SE E REC_26MHZ_0_BUF_PD 
REC_26MHZ_1_BUF_PD 
SINDRV_ENA 
SINDRV_ENA_SQUARE OUTPUT 


0 


0 


1 
square wave output 


0 
wave output(default) 


1 square 
wave output 


analog D Top Sl RW S/C sine driver output select 
NE_DRV_SEL 0: from 26M buffer; 1: from RPLL 
analog_bb_top_CL | [7: 4] RW S/C Reserved bits 

K26M_RESERVE 

D 

analog_bb_top_R_ | [8:0] RW S/C slew rate trim 

EC_26MHZ_SR_T 

RIM 


5.31.5.43 analog_bb_top BB_BG_CTRL 


0x0000000C analog_bb_top_BB_BG_CTRL(0x00000000) ZE RS 
0x0000100C analog bb jop PP PG CTRL SET gie e B_BG_ 


analog bb top BB BG 
0x0000200C analog bb top BB_BG_CTRL CLR CTRL CLR 


Reserved 


Bi | st | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | (we 
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Reserved 


| Type | 
| Sevcir | 


analog_bb_top BB BG CTRL 


Field Name Type SEHR Reset Description 
Value 


see [oe ao fe 


analog dé jop B = use "resistor+pmos" to een bandgap 
B_BG_RBIAS MO to generate bias current 
DE 0: disable (default) 
1: enable 
analog DD op B RW S/C connect bandgap reference voltage to 
B CON BG APCOUTO for test purpose 
0: disable (default) 
1: enable 


5.31.5.44 analog_bb top ANALOG_TEST 


0x00000010 analog_bb_top ANALOG _TEST(0x00000000) E 


5 TSTST ed Ee ed 
Teme 


| Bit Ts lna [na ls ln Tala Tall ls lala lS 
| Name | Reserved analog_bb_top_ANALOG_TESTMUX 
Type | 
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analog_bb_top ANALOG TEST 


Field Name Type | Set/Cle | Reset Description 
ar Value 


RE [we fo 


analog DD op A : a mux bits 


EE [4] [3] [2] [1] [0] output 
[5] 0 normal work : 


1 select testclk to clk buffer ( for test) 
[6-15] reserved bits. 


5.31.5.45 analog_bb_top_RPLL_CTRLO 


0x00000014 analog_bb_top_RPLL_CTRLO(0x0000F128) ee ut ole 
0x00001014 analog_bb_top RPLL_CTRLO SET ae 


analog bb top RPLL_C 
0x00002014 analog bb top RPLL_CTRLO CLR TRLO CLR 


SC EE ed EE cd 
ef ER 


analog_bb E T E analog_bb_ 

SR | RP 
analog- bb_top_RPLL_N op pp 1 1 a Karen top_RPLL_ 
BIAS = REF_SEL 


Set/Clr 


Ee Se eerie 
CO c 


analog_bb_top RPLL_CTRLO 


nans | en | Type Tess Tess Taa 
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SECHS CR 
EC 


analog. bb top B | [21:11] i SE PLL modulator N 

S DD rop B | [10: 9] 26M PLLO charge pump current control 

PLL_IBIAS bits, default value is 00; Should be set 
01 for 932M output. 

analog DD op H 26M PLLO LPF resistor & cap control 

PLL_LPF bits, default value is 3'b100 

aT SOMERS [5] RW S/C 0x1 26M PLLO modulator sdm_en, default 

PLL_S value is 1'b1. 

analog_bb_top_R | [4] 26M PLLO modulator mod_en, default 

PLL_MOD_EN value is 1'b0. 


analog_bb_top_R 26M PLLO feedback divider select 
PLL_DIV_S signal: 

0: integer divider 

1: fractional divider 

Default is 1. 


analog DD op H l 00: reference clock from 26M buffer ; 

PLL_REF_SEL 01: reference clock from 32M butter: 
1*: reference clock from digital core; 
default "00" 


analog DD op H 0: RPLL_26M clock from rpll_clkin ; 


PLL_26M_SEL 1: RPLL_26M from 
RPLL_26M_clk_output; 


5.31.5.46 analog_bb_top_RPLL_CTRL1 


analog bb op RPLL_C 
TRL1 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved analog_bb_top_RPLL_NINT analog_bb_top_RPLL_KINT 


0x00000018 analog_bb_top_RPLL_CTRL1(0x0F000000) 


RW 


ES SS ce ee ee 
Pen TSTST TSTS TSTS TSTS e 


analog_bb_top_RPLL_KINT 


analog_bb_top RPLL_CTRL1 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


ea TE [RO [wa fo S 


analog DD rop H | [29:23] | RW NA d'A 26M PLLO modulator Nint, default value 
PLL_NINT is 7'b0011110 
Should be set 7'h18 for 780M output, 
32M input; 


analog_bb_top_R 26M PLL modulator Kint, default value is 
PLL_KINT 23'h0. 


Should be set 23'h0300000 for 832M 
output, 32M input; 


5.31.5.47 analog_bb top RPLL_CTRL2 


0x0000001C analog_bb_top_RPLL_CTRL2(0x0300033¢) -| 2”/09_PB top DI. 
0x0000101C analog _bb_top RPLL_CTRL2 SET ee re _RPLL_C 


analog bb op RPLL_C 
0x0000201C analog bb top RPLL_CTRL2 CLR TRL2 CLR 


| Bit | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
L | E EC 


Reserved analog_bb_top_RPLL_RESERVED 


So HT H 


analog_bb_top_RPLL_26M_DIV 


Set/Clr 


analog_bb_top RPLL_CTRL2 


[FisidName | en | Type [Sette] Rest | Descrpon | 
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— q pye SSS 
at E C E C 


analog_bb_top_R | [25: 10] 0xc000 | RPLL_RESERVED[15:8] for 
PLL_RESERVED CLK26M_WCN module 
RPLL_RESERVED[7:0] Reserved bits. 


analog DD op H RPLL_26M output enable signal 
PLL_DIV_EN 0: disable the RPLL_26M output 


1: enable the RPLL_26M output 
(default) 


analog_bb_top_R RPLL divided by 1 output enable signal 
PLL_DIV1_EN 0: disable the RPLL div by 1 output 


1: enable the RPLL div by 1 output 
(default) 
analog_bb_top_R PLL BIST enable signal 
PLL_BIST_EN 0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 
analog_bb_top_R : RPLLO_26M_DIV[5:0] is for RPLLO_26M 
PLL_26M_DIV output division. Default is 16'N1E.i.e, 


frequency of RPLLO_26M (row 45) )=freq 
of RPLLO_CLKOUT/RPLLO_26M_DIV. 


analog_bb_top_R 26M PLLO lock detect signal 
PLL LOCK DON 


5.31.5.48 analog_bb_top_RPLL_BIST_CTRL 


0x00000020 | analog bp top RPLL_BIST_CTRL(0x00FF0000) is la 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name == 


Reserved analog_bb_top_RPLL_BIST_CTRL 


| Bit Ielnolslelololeslelxietststatztxig 
| Name | analog_bb_top_RPLL_BIST_CNT 


de TTT TTT TT 


analog DD rop RPLL_BIST_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(engt ës DH TI 
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analog DD op H | [23:16] | RW Oxff 
PLL_BIST_CTRL 


analog_bb_top H | [15: 0] 
PLL_BIST_CNT 


SL8541E Device Specification 


PLL_BIST_CTRL[7:0] is for BIST 
accuracy control. See PLL_BIST_CNT 
for further information. 


PLL BIST output. If in BIST mode, its 
output 

=PLL_BIST_CNTRL*(freq of 
PLL_CLKOUT/freq of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 

( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
(fractional division) 


analog_bb_top_AAPC_CTRL1(0x00050002) | 27@/09_Pb_top_AAPC_C 


analog bb op AAPC_CTRL1 SET 


0x00002024 analog_bb_top_AAPC_CTRL1 CLR 


analog bb top AAPC_C 
TRL1 SET 


analog bb top AAPC_C 
TRL1 CLR 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19] 18 | 17 | 16 | 


analog_bb_ 
top_AAPC. 
Reserved P = 


analog_bb_ | analog_bb_ 
top_AAPC top_AAPC 


RESERVE 


K ë ë o ë foe EC SCH 


Set/Clr 


analog_bb_top_AAPC_D 


analog DD Top AAPC_CTRL1 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


ET C e e 


analog D Top A "Di: 20) Le 
APC_RESERVED 


analog_bb_top_A | [19: 18] APCOUTO PGA gain control 
APC_GO 00 1.3x PGA gain 
01 1.5x PGA gain(default) 
10  2.0x PGA gain 


analog D op A | [17:16] | RW S/C 0x1 APCOUT1 PGA gain control 
APC_G1 00 1.3x PGA gain 

01 1.5x PGA gain(default) 

10 2.0x PGA gain 
analog_bb_top_A | [15: 2] RW S/C AAPC 14bit data in 
APC_D 14'n0000 
analog Ae Bypass internal RC filter, active high 
APC_B 
analog DD Top A N APCDAC mux to APCOUTO; (default) 
APL DUT SEL ` APCDAC mux to APCOUT1; 
5.31.5.50 analog_bb_ top ANA _BB_RSVD 


0x00000028 analog_bb_top ANA BB_RSVD(0x00000402) Se 
0x00001028 analog_bb_top ANA BB_RSVD SET SIS SE 


analog bb top ANA BB 
0x00002028 analog bb top ANA BB RSVD CLR "RSVD CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 | 17 | 16 | 


Reserved 


SS o e 


analog_bb_ 

top_LVDSR 

FPLL_REF 
_SEL 


Reserved analog bp op ANA BB RESERVED 
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RSR 


me ES ES ES ERESESESREREAESESER 


analog DD Top ANA_BB_RSVD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eea C e e 


analog DD op A = 3] 0x80 E mux BB_THM0_IEXT to 
NA_BB_RESERV CLK26M_SINE_O; 
ED 0: hi-z the path from BB_THMO_IEXT to 
CLK26M_SINE_O; 
[0] 1: mux CLK26M_SINEO_DSI to 
CLK26M_SINE_O; 
0: hi-z the path from BB_THM0O_IEXT to 
CLK26M_SINE_O; 
[3:2] Reserved interface+H146 
[7:4] for CLK26M_WCN module 


analog D rop CL | [2] WCN reference clock input enable. 
K26M_WCN_EN 


analog bD op LV | [1: 0] RW S/C 0x2 CLK_TO_LVDS input clk sel 
SCHER > 00: select CLK32MHZ_0_A2D 
01: select RPLL_26M 
10: select CLK26MHZ_0 A2D 
11:select LVDSRFPLL_CLK_IN 


5.31.5.51 analog_bb_ top TEST CLK CTRL 


analog_bb_top TEST CLK_CTRL(0x00000003) RE EST_CL 


analog_bb_top_TEST_CL 
analog_bb_top_TEST_CLK_CTRL SET K CTRL SET 


analog bb op TEST CL 
K_CTRL CLR 


0x0000202C analog bb top TEST CLK CTRL CLR 


Reserved 


EWES SSeS Sas I T E 
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SE EH R R sta} si2}ifo| 


E 9 analog D 
Reserved = top_TEST_ 
CLK_DIV 


w = GEE 


sever a Ol 
Se SSS BERRE 


analog_bb_top TEST CLK CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ee H 
analog_bb_top_TE | [8] eren analog test mode 0:not in test 
ST_CLK_EN mode; 1:test mode. 
analog_bb_top_TE | [2] RW S/C PLL analog test output mode 0:push pull 
ST_CLK_OD mode; 1:open drain mode. 


analog_bb_top_TE | [1:0] RW S/C 0x3 PLL clock output to pad division ratio 
ST_CLK_DIV 00:divided by 1; 01:divided by? ; 
10:divided by 4; 11:divided by 8. 


5.31.5.52 analog_bb_top_TEST_SSC_CTRL 


0x00000030 analog_bb_top_TEST_SSC_CTRL(0x00000000) 


KSE EE [4 [ee] elope 
ms T 


analog bb top TEST GG 
C_CTRL 


m Taa Tass TS T TSTS TSTS TT 


analog DD op TEST _SSC_CTRL 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


pema ea o a e 


analog_bb_top_R | [7:0] EEE Spectrum control. Please see 
PLL_SSC_CTRL PLL spec for further information. 


5.31.5.53 analog_bb top TSEN_CTRLO 


0x00000034 analog_bb_top_TSEN_CTRLO(0x00000000) Re T aa ei 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


m 


a E 


analog_bb analog_bb analog_bb analog_bb 

analog_bb_top_RG_TSEN analog_bb_top_RG_TSEN l top_RG_TS l top_RG_TS l top RG TS l top RG TS 
_ADCLDOREF _ADCLDO_V EN CHOD EN_CLKSE EN_SDAD EN_UGBU 
_CLKSEL L C_BIAS F_BIAS 


analog_bb_top TSEN_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


CTR ESCHER 


analog H jop R | [16:12] | RW NA LDO trim setting(VREF) 
G_TSEN_ADCLD 
OREF 


analog DD top B | [11: 8] RW NA LDO output setting 
G_TSEN_ADCLD 

OV 

analog_bb_top_R |{7:6] |Rw [Na |o | CHOP CLK setting 
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G_TSEN_CHOP 00:/8192 
CLKSEL 


01:/4096 
10:/2048 
11:/1024 


analog DD op H SAMPLE CLK setting 
G_TSEN_CLKSEL . 

00:/1 

01:/2 

10:/4 

11:/8 


analog DD op H ADC BIAS setting 
G_TSEN_SDADC l 
“BIAS 00:10UA 

01:5uA 

10:15uA 

11:20uA 


analog DD op H ADC BIAS setting 
G_TSEN_UGBUF $ 
“BIAS ~ 00:10uA 
01:5uA 
10:15uA 
11:20uA 


5.31.5.54 analog_bb_top_TSEN_CTRL1 


0x00000038 analog_bb_top_TSEN_CTRL1(0x00000000) analog_bb_top_TSEN_C 
0x00001038 analog bb top TSEN CTRL SET aa ce a 


analog bb op TSEN_C 
0x00002038 analog_bb_top_ TSEN_CTRL1 CLR TRL CLR 


OES eae eee ees Se ee S 


TE 


w) ooo ë G 
Peel DP PPP PPP PPP PPP Tt, 
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LS Ta lna [ns [n]a] s TS Tp SaaS 


analog bb | analog bb 

top_RG_TS top_RG_U 
EN_SDAD GBUF_CT 
C_VCMO RL 


EL 


me [w| EE ES e e 


Set/Clr 


analog_bb_top TSEN_CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


emna ea o fe S 


analog DD rop R | [16:15] | RW S/C ADC_input CM setting 
G_TSEN_SDADC 
_VCMI 


analog bb top H | [14:13] | RW S/C ADC_output CM setting 
G_TSEN_SDADC 

_VCMO 

analog DD top R | [12:11] | RW S/C ADC_UGBUF GBW setting 
G_UGBUF_CTRL 


analog DD top H | [10] RW S/C ADCLDO enable 
G_TSEN_ADCLD 

O_EN 

analog bb rop H RW S/C ADC CAPCHOP CK enable 
G_TSEN_SDADC 

_CAPCHOP_EN 

analog D rop H RW S/C ADC CHOP CK enable 
G_TSEN_SDADC 

CHOD EN 

analog DD op. B | [7] RW SIC ADC UGBUF CHOP CK enable 
G_TSEN_UGBUF 

CHOD EN 


E TL CUR T oo 
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G_TSEN_SDADC 

_EN 

analog_bb_top R | [5] RW S/C ADC offset cancel enable 
G_TSEN_SDADC 

_OFFSET_EN 

analog_bb_top R | [4] RW S/C ADC input RC enable 
G_TSEN_INPUT 

EN 

analog bb top R | [3] RW S/C ADC input UGBUF enable 
G_TSEN_UGBUF 

_EN 


analog_bb_top_R | [2] RW S/C ADC sample edge select: 
G_TSEN_SDADC Hna : 

DATA EDGE S O:positive edge 1:negative edge 
EL 
analog DD rop R | [1] RW S/C ADC reset signal 
G_TSEN_SDADC 
_RST 
analog DD rop D S/C ADC OUTPUT DATA 
OUT_TSEN_SDA 
DC 


5.31.5.55 analog. bb top AAPC_TEST_0 


0x0000003C analog_bb_top_AAPC_TEST_0(0x80000000) EE 
0x0000103C analog bb top AAPC_TEST_0 SET We tee 


analog bb op AAPC_T 
0x0000203C analog bb top AAPC TEST 0 CLR EST 0 CLR 


Br |31| 30 | 20 | 28 | 27 | 28 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


analog_bb_top_aapc_max_range 


me ee ee 
Per _fs[[slelsfolefel7]o|s| 


analog_bb_ 
analog_bb_top_aapc_min_range top_aapc_g 
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GG 
Peete fe Tete PPP PPP Ptr le 


analog_bb_top AAPC_TEST_0 


Field Name Type | Set/Cle | Reset Description 
ar Value 

analog_bb_top_aa | [81] RW S/C 0x1 
pc_step_sel 
analog DD rop aa | [80:17] | RW S/C 
pc_max_range 
analog DD rop aa | [16: 3] RW S/C 
pc_min_range 
analog_bb_top_aa | [2] RW S/C 
pc_rstn 
analog_bb_top_aa | [1:0] RW S/C 
pc_gen_sel 


5.31.5.56 analog_bb_top_WRAP_GLUE_CTRL 


analog_bb_top_WRAP_GLUE_CTRL(0x0000000 
0) 


analog_bb_ top WRAP_GLUE_CTRL SET 


analog bb top WRAP G 
LUE_CTRL CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


0x00002040 analog_bb_top_WRAP_GLUE_CTRL CLR 


Reserved 


e 
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RER 
E Se 


EZ e TT 
KT © | ° | 


analog_bb_top WRAP_GLUE_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


sea (eo se 
analog_bb_top_rpl | [1] 
|_pd_sel 
analog DD Top rp) RW S/C 
|_rst_sel 


5.31.5.57 analog_bb top AAPC_TEST_1 


0x00000044 analog_bb_top_AAPC_TEST_1(0x00000000) 


pp | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved analog_bb_top_aapc_squa_d0 


analog bb op AAPC_T 
EST_1 


analog_bb_ 
top_aapc_s analog_bb_top_aapc_squa_di1 
qua_d0 


ese [o o ee e e e e e ee e e e e 


analog_bb_top AAPC_TEST_1 


Field Name Type GEO Reset Description 
Value 


same ora [room 


analog_bb_top_aa | [27: 14] 

pc_squa_d0 

analog_bb_top_aa | [13: 0] RW NA 
pc_squa_d1 
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5.31.5.58 analog_bb top AAPC_TEST 2 


0x00000048 analog_bb_top_AAPC_TEST_2(0x00000000) 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


analog bb op AAPC_T 
EST 3 


Reserved analog_bb_top_aapc_squa_d2 


analog_bb_ 
top_aapc_s analog_bb_top_aapc_squa_d3 
qua_d2 


ese [o TTT TTT 


analog DD rop AAPC_TEST_2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


cae a E 
analog D op aa | [27: 14] 

pc_squa_d2 

analog_bb_top_aa | [13: 0] RW NA 
pc_squa_d3 


5.31.5.59 analog_bb top AAPC_TEST_3 


0x0000004C analog_bb_top_AAPC_TEST_3(0x00000000) 


Bi | st | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved analog_bb_top_aapc_squa_d4 


analog bb op AAPC_T 
EST 3 


analog_bb_ 
top_aapc_s 
qua_d4 


analog_bb_ top AAPC_TEST_3 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


EE [RO [we fo 


analog_bb_top_aa | [27: 14] 
pc_squa_d4 
analog D op aa | [13: 0] 
pc_squa_d5 


5.31.5.60 analog_bb top AAPC_TEST 4 


0x00000050 analog_bb_top_AAPC_TEST_4(0xo0000000) | 27#/09_PB_top.- KAPG T 


EESE A 
| Name | Reserved analog_bb_top_aapc_squa_d6 
tre ë E 


analog_bb_ 
top_aapc_s analog_bb_top_aapc_squa_d7 


analog_bb_top AAPC_TEST_4 


Field Name Type | Set/Cle | Reset Description 
ar Value 


SE e e 
analog _ E vi aa | [27: 14] 

pc_squa_d 

analog DD op aa | [13: 0] 

pc_squa_d7 


5.31.5.61 analog_bb top TSEN_CTRL2 


analog_bb_top_TSEN_CTRL2(0x00000000) | 97@/09_PP_top_TSEN_C 
analog _bb_top TSEN_CTRL2 SET i re eed 


0x00002054 analog_bb_top_TSEN_CTRL2 CLR 


analog_bb_top_TSEN_C 
TRL2 CLR 


Bi 91 |30 | 29 | 28 | 27 | 26 | 25 | 2a | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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namne Ee 
ve | o 
sur = SS 


| = analog bb op RG_TSEN_RESERVED 


Set/Clr 


analog_bb_top TSEN_CTRL2 


analog_bb_top_RG 
_TSEN_BIST_CO 
DE 


KH a C aa G 
E 


Field Name Type | Set/Cle | Reset Description 
er Value 


CC 


analog DD op H = 5] 
G_TSEN_| RESER 
VED 


analog bb top H | [4] ADC BIST enable signal 
G_TSEN BIST C 
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RG_TSEN_RESERVED[7:2]: 
Reserved bit, not used 
RG_TSEN_RESERVED/1]: 
TSEN-ADC Clock channel select 
enable: 

0: choose CLK path from 1.8V 
CLK_TSEN_26M 

1: choose CLK path from 0.9V 
CLK_TSEN_22MHz 
RG_TSEN_RESERVEDj0] : 
ADC input clock from PLL divided from 
1.5GHz to 22MHz 


(NOTE: Only RG_TSEN_RESERVED[0] 
is clock Ture, 
RG_TSEN_RESERVEDj7:1] is Register 
ture) 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ! SL8541E Device Specification 


analog DD op H 
G TSEN BIST C 
ODE 


analog DD rop H CLK_TSEN_TEST channel select 
G_TSEN_TEST_C enable: 


LK_SEL 0: choose CLK path from 1.8V 


CLK_TSEN_26M 


1: choose CLK path from 0.9V 
CLK_TSEN_TEST 


5.31.5.62 analog_bb_top_TST_TSEN_CTRL 


analog bb top TST_TSE 
0x00002058 analog bb top TST_TSEN_CTRL CLR N CTRL CLR 


Bi Talan | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | analog_bb_top_tsen_ctrl_reserved 
Type 


Set/Clr SIC 


LLL 
KER ER K EU E R EEE 


analog bb top Ist analog bb top Let analog bb op Tei analog bb rop et analog bb rop et 
_tsen_bist_cfg3 _tsen_bist_cfg2 _tsen_bist_cfg1 _tsen_bist_cfgO _tsen_bist_code 


analog_bb_top TST _TSEN_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


analog_bb_top_ts | [31: 16] 
en_ctrl_reserved 
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analog DD op rer | [15:13] | RW S/C 0x1 test code 3: Number of test cycles,max 4 
_tsen_bist_cfg3 
analog_bb_top_tst | [12:10] | RW S/C 0x1 test code 2: Number of test cycles,max 4 
_tsen_bist_cfg2 
analog_bb_top_tst | [9: 7] RW S/C 0x1 test code 1: Number of test cycles,max 4 
_tsen_bist_cfg1 


analog_bb_top_tst | [6: 4] RW S/C 0x1 test code 0: Number of test cycles,max 4 
_tsen_bist_cfg0 

analog_bb_top_tst | [8: 1] RW S/C default test code value 

_tsen_bist_code 

analog_bb_top_tst RW S/C bist en 

_tsen_bist_en 


5.31.5.63 analog_bb_top_TST_TSEN_STS0 


0x0000005C analog_bb_top_TST_TSEN_STS0(0x00000000) Ne Nene r TSE 
0x0000105C analog _bb_top TST _TSEN_STSO SET Ka e 


analog bb top TST_TSE 
0x0000205C analog bb top TST_TSEN_STSO CLR N eren CLR 


pp | 31 | 30 | 20 | 28 | 27 | 28 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | vumm tson sturesoned O O O S 


analog_bb_top_tsen_sts0-reserved 


(el 
E 


analog bb analog bb analog bb analog bb 

analog_bb_top_tsen_stsO_reserve top_tst_tse top_tst_tse top_tst_tse top_tst_tse 
d n_bist_time ln bist me n_bist_time n_bist_time 

sel_cfg3 sel_cfg2 sel_cfg1 sel_cfg0 


Set/Clr 


analog_bb_top TST _TSEN_STSO 
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Field Name Type | Set/Cle | Reset Description 
ar Value 

analog D rop ts | [81: 16] S/C 
en_stsO_reserved 
analog_bb_top ts | [15:11] 
| stsO_reserved 
analog D op rer | [10] test code pattern sel: 
tsen_bist_code_s 0: bist code=0.2.4.6 
el A — ken Ze 

1: bist_code=1,3,5,7 
analog_bb_top_tst RW S/C test code 3: bist time sel: 
E aa time_s 00:10ms 01:5ms 10:2.5ms 11:1.25ms 


analog_bb_top_tst | [7: 6] RW S/C test code 2: bist time sel: 
tsen_bist_time_s 00:10ms 01:5ms 10:2.5ms 11:1.25ms 
el_cfg2 

analog_bb_top_tst | [5: 4] test code 1: bist time sel: 

a lime_s 00:10ms 01:5ms 10:2.5ms 11:1.25ms 


analog Dh op tst | [3:2] test code 0: bist time sel: 


tsen_bist_time_s 00:10ms 01:5ms 10:2.5ms 11:1.25ms 
el cho 


analog bb op ter | [1] RW S/C 1: always use tst_tsen_bist_code to 
_tsen_bist_bypass output 

analog_bb_top_tst S/C 1: done 

_tsen_bist_done 


5.31.5.64analog_bb top TST_TSEN_STS CO _RO 


analog bb top TST_TSEN_STS CO _R0(0x0000 | analog bb top TST_TSE 
0000) N STS C0. HU 


Bt Talan | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | analog_bb_top_tsen_stsO_c0_r0_reserved 
Type 


0x00000060 


EDK ga ee) 
Resets} of oto | o | io | o foto] oto |oto] oto] o|o| 
EEGEN 


analog bb op Ist sen CU rest 


analog DD rop TST_TSEN_STS_CO_RO 


nans | en | type Tess Tess Seeieier 
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ae 


Ee bb_top_ts "Di: — 
en_stsO_cO_r0_re 
served 


analog DD op rer | [15: 0] test code 0,1st ADC output data 
_tsen_cO_res0O 


5.31.5.65 analog_bb top TST_TSEN_STS_ CO Ri 


0x00000064 analog_bb top TST_ ek | STS_CO_R1(0x0000 anaig bb op ` wer TSE 
00) N_STS_CO 


Car TRTSTSTSTSTs eee [eee [ee 
[Name | unner ane 


analog_bb_top_tsen_cO_r1_reserved 


analog_bb_top_tst_tsen_cO_res1 


mea [TTT TTT TTT 


analog DD rop TST TSEN STS CO Ri 


Field Name Type Set/Cle | Reset Description 
ar Value 
analog_bb_top_ts | [31: 16] 
Si | cO_ri_reserve 
analog_bb_top_tst | [15:0] NA test code 0,2nd ADC output data 
_tsen_cO_res1 


5.31.5.66 analog_bb top TST_TSEN_STS CO R2 


0x00000068 analog bb top TST ora STS_CO_R2(0x0000 | analog | apo Se TSE 


pp | at | 30 | 29 | 28 | 27 | 28 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name [eet top tient r2 mesened OO 


analog_bb_top_tsen_c0_r2_reserved 


en Lslwlsleioiwalelstieleletstslle 


analog_bb_top_tst_tsen_c0_res2 


"rel 
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Rest | o | o foto }oftofo}ofo}o}ofo}ofolfe]o| 


analog_bb_ top TST_TSEN_STS CO Hä 


Field Name Type | Set/Cle | Reset Description 
ar Value 


analog_bb_top ts | [31: 16] NA 

en_c0_r2_reserve 

d 

analog_bb_top_tst | [15: 0] NA test code 0,3rdt ADC output data 
_tsen_cO_res2 


5.31.5.67 analog bb top TST TSEN GIG CO Ri 


0x0000006C analog bb top TST Ed STS_CO_R3(0x0000 | analog | ete Orr Ce TSE 


fe eee 


analog_bb_top_tsen_cO_r3_reserved 


analog_bb_top_tst_tsen_cO_res3 


Peel PPP PhP PP PP PPP rT, 


analog_bb_top TST_TSEN_STS_CO_R3 


Field Name Type | Set/Cle | Reset Description 
ar Value 
analog_bb_top ts | [31: 16] NA 
en_c0_r3_reserve 
d 
analog_bb_top_tst | [15: 0] NA test code 0,4th ADC output data 
Teen CU res? 


5.31.5.68 analog_bb top TST_TSEN_STS CT Ru 


0x00000070 analog bb top TST oe STS_C1_R0(0x0000 | analog | fete eae ee TSE 


analog_bb_top_tsen_c1_r0_reserved 


Ca [aoe = [Tele ees eee [ee 
Lens) mmm ison ct oresened OOO O 
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KH S S 
Perl PP PPP PPP PPP 
s Tass TS TS TSTS TSTST 


analog bb op Ist sen CT rest 


Peel PPP PPP PPP PPP), 


analog_bb_top TST_TSEN_STS_C1_RO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
analog_bb_top ts | [31: 16] NA 
en Cl HU reserve 
d 
analog DD op rer | [15: 0] NA test code 1,1st ADC output data 
Teen Cl res 


5.31.5.69 analog_bb top TST_TSEN_STS C1. Ri 


0x00000074 analog bb top TST _ iia | STS_C1_R1(0x0000 E bb op ` T TSE 
00) N STS C1 


Car [a= = [ele ee es eee eo 
[Name | vunner reseed OOOO 


analog_bb_top_tsen_c1_r1_reserved 


analog_bb_top_tst_tsen_c1_res1 


ese [o TTT TTT 


analog bb Top TST TSEN STS C1. Hi 


Field Name Type | Set/Cle | Reset Description 
ar Value 


analog_bb_top_ts | [31: 16] 

T | cl_ri_reserve 

analog_bb_top_tst | [15: 0] test code 1,2nd ADC output data 
_tsen_ci1_res1 
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5.31.5.70 analog_bb top TST_TSEN_STS C1_R2 


analog bb top TST_TSEN_STS_C1_R2(0x0000 | analog bb top TST_TSE 
0x00009078 0000) N_STS_C1_R2 


5 EE Ee Ee T TSTST] 
m| O O O OO aaO 


analog_bb_top_tsen_c1_r2_reserved 


EEGEN 
Peset | of o | o | o|o | o foto] ototote] oo} o lal 
pp Lslwlsleioiwalelstielesletstslle 


analog_bb_top_tst_tsen_c1_res2 


Pelle PPP PPP PT) I! 


analog _bb_ top TST_TSEN_STS_C1_R2 


Field Name Type Set/Cle | Reset Description 
ar Value 
analog DD op te | [31: 16] 
Si | c1_r2_reserve 
analog DD op rer | [15: 0] test code 1,3rdt ADC output data 
_tsen_c1_res2 


5.31.5.71 analog_bb top TST_TSEN_STS C1_R3 


analog bb top TST _TSEN STS _C1_R3(0x0000 | analog bb top TST_TSE 
ala 0000) N_STS C1_R3 


Bi |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | analog_bb_top_tsen_c1_r3_reserved 
Type 


E o CHE 
Peset | o | GINS Te} ofofo ts} o [oto] ato | oa] o 
[ie ST Se Ee ae ee T 


analog_bb_top_tst_tsen_c1_res3 


Peel PPP PP PPP PPP), 


analog _bb_ top TST_TSEN_STS_C1_R3 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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analog_bb_top_ts | [31: 16] 
Sé | c1_r3_reserve 


analog_bb_top_tst | [15: 0] test code 1,4th ADC output data 
_tsen_ci_res3 


5.31.5.72analog_bb top TST_TSEN_STS C2 Ru 


analog bb top TST_TSEN_STS_C2_R0(0x0000 | analog bb top TST_TSE 
0x00000080 0000) N_STS C2 RO 


BEE EAE Eee eee) 
[Name | arson bb op ten cz ro reseed ams NAS 


analog_bb_top_tsen_c2_r0_reserved 
Tyee ENA 


analog_bb_top_tst_tsen_c2_resO 


Peel DP PP PPT) t >) 


analog_bb_top TST TSEN STS C2 HU 


Field Name Type Set/Cle | Reset Description 
ar Value 
analog_bb_top_ts | [31: 16] 
rh | c2_r0_reserve 
analog DD op rer | [15: 0] test code 2,1st ADC output data 
_tsen_c2_res0O 


5.31.5.73 analog_bb top TST_TSEN_STS C2 Ri 


0x00000084 analog bb top TST _ eh | STS_C2_R1(0x0000 analog _| bb op TST_TSE 
00) N_STS_C2_R1 


PE ae a E A 
| Name | analog_bb_top_tsen_c2_r1_reserved 
Type 


geegent 
KZ2ESEaESESESEAESESESESESESESESESES 
HEEL, 


analog_bb_top_tst_tsen_c2_res1 


Les T 
Pese | TTT 
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analog_bb_top TST_TSEN_STS _C2_R1 


[| Name Type | Set/Cle | Reset Description 
ar Value 


Rico bb_top_ts | [31: 16] 

Ei | c2_r1_reserve 

analog DD op rer | [15: 0] test code 2,2nd ADC output data 
_tsen_c2_res1 


5.31.5.74analog_bb top TST_TSEN_STS CH Ri 


analog bb top TST_TSEN_STS_C2_R2(0x0000 | analog bb top TST_TSE 
0000) N STS C2 R2 


| Bit | at | 30 | 29 | 28 | 27 | 28 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name lune cz mesened a AOOO O 


0x00000088 


analog_bb_top_tsen_c2_r2_reserved 
Type 


CHE ANN 
Peset | o | o | o Le Le | o | o] Ka Iw le tee 
BES) ESE So Pele Ee Eee es 


analog_bb_top_tst_tsen_c2_res2 


analog_bb_top TST_TSEN_STS_ C2 _R2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


analog_bb_top_ts | [31: 16] 

SÉ | C2_r2_reserve 

analog DD op tst | [15: 0] test code 2,3rdt ADC output data 
_tsen_c2_res2 


5.31.5.75 analog_bb top TST_TSEN_STS CH Ri 


analog bb top TST_TSEN_STS_C2_R3(0x0000 | analog bb top TST_TSE 
0x0000008C 0000) N_STS_C2_R3 


ES a ee eee aoe ee 
LEE 


analog_bb_top_tsen_c2_r3_reserved 
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analog_bb_top_tst_tsen_c2_res3 


Peel PPP PPP PPP PPP) 


analog DD rop TST_TSEN_STS_ C2_R3 


Field Name Type Set/Cle | Reset Description 
ar Value 
analog_bb_top_ts | [31: 16] NA 
EL | c2_r3_reserve 
analog DD op rer | [15: 0] NA test code 2,4th ADC output data 
_tsen_c2_res3 


5.31.5.76 analog bb top_TST_TSEN_STS_C3_R0 


0x00000090 analog bb top TST. panty STS_C3_R0(0x0000 | analog | Lë SE TSE 


pp | at | 30 | 20 | 28 | 27 | 28 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | unner 


analog_bb_top_tsen_c3_r0_reserved 
Tyee ft 
Sr |s|ujs|jejunjojojesj7z|sjs|ajs[|2fi]o] 


analog bb op Ist sen CH rest 


Pelt bbb! 


analog DD rop TST TSEN STS C2 HU 


Field Name Type | Set/Cle | Reset Description 
ar Value 


analog_bb_top_ts | [31: 16] 

si | c3_r0_reserve 

analog_bb_top_tst | [15: 0] test code 3,1st ADC output data 
_tsen_c3_res0O 
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5.31.5.77 analog_bb top TST_TSEN_STS_C3_R1 


analog bb top TST_TSEN_STS_C3_R1(0x0000 | analog bb top TST_TSE 
EE 0000) N_STS C3 R1 


5 EE Ee Ee ed 
C1 


analog_bb_top_tsen_c3_r1_reserved 


ee Se ee 
Peset | o | o | o | o|o | o foto] otototo] oo] o lal 
SK EE K KU EU E EE K EE E R E 


analog bb op Ist sen CH res) 


ese [o TTT e e 


analog_bb_top_TST_TSEN_STS_C3_R1 


Field Name Type Set/Cle | Reset Description 
ar Value 
analog_bb_top_ts | [31:16] 
A _c3_r{1_reserve 
analog_bb_top_tst | [15: 0] test code 3,2nd ADC output data 
_tsen_c3_res1 


5.31.5.78 analog_bb_top_TST_TSEN_STS_C3_R2 


analog_bb_top_TST_TSEN_STS_C3_R2(0x0000 | analog_bb_top_TST_TSE 
0000) N_STS_C3_R2 


Bi |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | analog_bb_top_tsen_c3_r2_reserved 
Type 


0x00000098 


E o ECH 
KOREA 
[Ea St EK EE 


analog_bb_top_tst_tsen_c3_res2 


Peel PPP PPP PPP PP) 


analog _bb_ top TST_TSEN_STS_C3_R2 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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analog_bb_top_ts | [31: 16] NA 
en_c3_r2_reserve 
d 


analog DD op rer | [15: 0] NA test code 3,3rdt ADC output data 
_tsen_c3_res2 


5.31.5.79 analog_bb top TST_TSEN_STS CH Ri 


analog bb top TST_TSEN_STS_C3_R3(0x0000 | analog bb top TST_TSE 
0x0000009C 0000) N_STS C3_R3 


BEES SAA ae eae 
[Name | arson tb op ten eara resend as 


analog_bb_top_tsen_c3_r3_reserved 
Tyee ENN 


analog_bb_top_tst_tsen_c3_res3 


"re 
Peel DP PPP PPP) PPP) 


analog_bb_top TST_TSEN_STS_C3_R3 


Field Name Type Set/Cle | Reset Description 
ar Value 
analog_bb_top ts | [31: 16] 
rh | c3_r3_reserve 
analog DD op rer | [15: 0] test code 3,4th ADC output data 
_tsen_c3_res3 


5.31.5.80 analog bb rop ANA BB DUNN 


0x000000A0 analog_bb_top_ANA_BB_DUMY(0x0000FF00) 


Bi |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | analog_bb_top_analog_bb_dumy_in 
Type 


analog_bb_top_ ANA BB 
_DUMY 


oS egen 
Peset | o | o | o [io fo} oto} o]ofototo] oto] oo | 
ES EEE 


analog_bb_top_analog_bb_dumy_out 


E PPP PPP. [| 
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analog_bb_top ANA_BB_DUMY 


Field Name Type | Set/Cle | Reset Description 
al Value 
analog_bb_top_an | [31:16] NA 
alog_bb_dumy_in 


analog_bb_top_an | [15: 0] RW NA Oxff00 
alog_bb_dumy_ou 

t 

5.31.5.81 analog_bb top REG_SEL_CFG_0 


0x000000A4 | analog bb op REG SEL_CFG_0(0x00000000) Weg JN teg 
0x000010A4 analog bb top REG SRL CEG 0 SET AA Wir, eene 


analog bb top REG GE 
0x000020A4 analog bb top REG_SEL_CFG_0CLR L CFG OCLR 


emm ` Sagan eg mks lene 


P 


a EEESEEE 
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RV CT | ER DA | Es ler ler 
ED RL r DC | ER | EN | co 
7 ie DE = 
= 


S aoe ee E S 
sever [Be sc |se [se] se [se[so] EEE so] so] se se se) 


analog_bb_top_REG_SEL_CFG_0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ae a 
dbg_sel e g [29] 
D op HE 

Z 0 BUE op 
dbg_sel_analog_b | [28] 
b op REC_32MH 
Z_0 BUE DD 

dg sel analog b | [27] 
D op RPLL_PD 
dbg_sel_analog b [26] 
b_top_AAPC_P 
dbg_sel_analog_b | [25] 
Db op RPLL_RST 
dbg_sel_analog_b | [24] 
b top SINDRV_E 

NA 

dbg_sel_analog_b | [23] 
b top SINDRV_E 
NA_SQUARE 

dbg_sel „analog b | [22] 
b_top_RPLL_N 

dg sel analog Db | [21] 
2 Top RPLL_IBIA 
dbg_sel_analog_b | [20] 
Db op RPLL_LPF 
dbg_sel_analog_b | [19] 
b op RPLL_SDM 

_EN 

dbg_sel_analog_b | [18] RW S/C 
b_top_RPLL_MOD 

_EN 


dbg_sel_analog_b | [17] RW S/C 
b_top RPLL_ DIV 
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dbg_sel_analog_b Ge 

Db op RPLL_REF 

GEI 

dbg_sel_analog_b | [15] 

D op RPLL_NINT 

dbg_sel_analog_b | [14] 

Db op RPLL_KINT 

dbg_sel_analog_b | [13] RW S/C 
D op. RPLL_RES 

ERVED 

dbg_sel_analog_b | [12] RW S/C 
Db op RPLL_BIST 

EN 

dbg_sel_analog_b | [11] RW S/C 
b_top_RPLL_26M 

_DIV 

dbg_sel analog 2 [10] 

Db (op. RPLL_B 

CTRL 

dbg. sel analog D 

b_top AAPC_RES 

ERVED 

dbg_sel_analog_b RW S/C 
D op AAPC_GO 

dbg_sel_analog_b | [7] RW S/C 
D op AAPC_Gi1 

dbg_sel_analog_b RW S/C 
b_top_AAPC_D 

dbg_sel analog 2 [5] 

D op AAPC_O 

GEI 

dbg_: sel ENR b | [4] 

b_top_R 

SDADC__ cere 

dbg. w TRER, b | [3] 

b top H 

TaN 

dbg: sel ESR b | [2] 

D op H 

BIST EN 

dbg_sel ENR b | [1] 

b top RG_TS 

BIST CODE 

dbg_sel_analog_b 

b op RG_TSEN 

TEST CLK SEL 


5.31.5.81.1 ANLG_PHY_GROUP_REG_ANLG_PHY_G8_RF Register Address Map 
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Base address: 0x40430000 
Base address(Set Reg): 0x40431000 
Base address(Clear Reg): 0x40432000 


Zen — analog mipl dei diane DS) analog_mipi_dsi_4lane_DSI_4L_TXCLKLANE 
4L_TXCLKLANE 

0x0004 analog_mipi_dsi_4lane_DSI analog_mipi_dsi_4lane_DSI_4L_TXDATA_0 
4L_TXDATA_0 

0x0008 analog_mipi_dsi_4lane_DSI analog_mipi_dsi_4lane_DSI_4L_TXDATA_1 
4L_TXDATA_1 

0x000C analog_mipi_dsi_4lane_DSI analog_mipi_dsi_4lane_DSI_4L_TXDATA_2 
4L_TXDATA_2 

0x0010 analog_mipi_dsi_4lane_DSI analog_mipi_dsi_4lane_DSI_4L_TXDATA_3 
4L_TXDATA_3 

0x0014 analog_mipi_dsi_4lane_DSI analog_mipi_dsi_4lane_DSI_4L_TXDATAESC 
4L_TXDATAESC 

0x0018 analog_mipi_dsi_4lane_DSI analog_mipi_dsi_4lane_DSI_4L_STATE_RX 
4L_STATE_RX 

0x001C analog_mipi_dsi_4lane_DSI analog_mipi_dsi_4lane_DSI_4L_ERR 
4L_ERR 

0x0020 analog_mipi_dsi_4lane_DSI analog_mipi_dsi_4lane_DSI_4L_CTRL 
4L_CTRL 

0x0024 analog_mipi_dsi_4lane_DSI analog_mipi_dsi_4lane_DSI_4L_RSVD 
4L_RSVD 

0x0028 analog_mipi_dsi_4lane_DSI analog_mipi_dsi_4lane_DSI_4L_TEST 
4L_TEST 

0x002C analog_mipi_dsi_4lane_DSI analog_mipi_dsi_4lane_DSI_4L_DATALANE_CTR 
4L_DATALANE_CTRL L 

0x0030 analog_mipi_dsi_4lane_DSI analog_mipi_dsi_4lane_DSI_DUMY_CTRL 
DUMY_CTRL 

0x0034 analog_mipi_dsi_4lane_REG | analog_mipi_dsi_4lane_REG_SEL_CFG_0 
_SEL_CFG_0 

0x0038 analog_mipi_dsi_4lane_REG | analog_mipi_dsi_4lane_REG_SEL_CFG_1 
_SEL_CFG_1 

0x003C analog_usb20_USB20_TEST | analog_usb20_USB20_TEST_PIN 
_PIN 

0x0040 analog_usb20_USB20_UTMI | analog_usb20_USB20_UTMI_CTL1 
_CTL1 

0x0044 analog_usb20_USB20_BATT | analog_usb20_USB20_BATTER_PLL 
ER_PLL 
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0x0048 analog_usb20_USB20_UTMI | analog_usb20_USB20_UTMI_CTL2 
_CTL2 

0x004C analog_usb20_USB20_TRIM | analog_usb20_USB20_TRIMMING 
MING 

0x0050 analog_usb20_USB20_PHY_ | analog_usb20_USB20_PHY_BIST_TEST 
BIST_TEST 


0x0054 analog_usb20_ HEG BEL C | analog_usb20_REG_SEL_CFG_0 
FG_0 

0x0058 analog_usb20_ HEG BEL C | analog_usb20_REG_SEL_CFG_1 
FG_1 


5.31.5.82 analog_mipi_dsi_4lane_DSI_4L_TXCLKLANE 


analog_mipi_dsi_4lane_DSI_4L_TXCLKLANE(0 | analog mipi_dsi_4lane_ 
0x00090000 x00000000) DSI_4L_TXCLKLANE 


analog_mipi_dsi_4lane_DSI_4L_TXCLKLANE | 2%a!0g_mipi_dsi_4lane_ 
SET 


0x00001000 DSI_4L_TXCLKLANE 


SET 


analog_mipi_dsi_4lane 
DSI_4L_TXCLKLANE 
CLR 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
Sei/Clr 


0x00002000 ee Mana -DSI ARLAN 


Reserved 
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analog_mipi_dsi_4lane_DSI_4L_TXCLKLANE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


RIRI 


analog mp dei A Function: E transmit clock 

lane_DSI_TXREQ request signal. This signal causes the 

UESTHSCLK clock lane to start transmitting DDR 
clock on the lane interconnect. 


Active state: High 
Synchronous to: TXBYTECLKIN 


analog_mipi_dsi_4 Function: Transmit Ultra Low Power on 

lane _DSI_TXULP Clock Lane. This signal is asserted to 

SCLK cause the clock lane module to enter the 
ultra low-powerstate. The lane module 
remains in this mode until 
TXULPSEXITCLK is asserted. This 
signal is clocked by TXCLKESC. 


Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: This active-high signal is 

lane_DSI_TXULP asserted to cause the clock lanemodule 

SEXITCLK to transmit the Ultra Low Power (ULP) 
exit sequence and return to the "11" stop 
state. This signal is clocked by 
TXCLKESC. While TXCLKESC can be 
gated during ULP state, it must be 
reactivated so that the 
TXULPSEXITCLK command can be 
processed. 


Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: Clock Lane in Stop state. This 
lane_DSI_STOPS signal indicates the clock lane module is 
TATECLK in Stop state. 
Note: This is valid for both master and 
slave side. This signal is asynchronous 
to any clock in the PPI interface. 


Active state: High 
Synchronous to: Asynchronous 


analog_mipi_dsi_4 Function: Indicates that the lane is in the 

lane_DSI_ULPSA Ultra Low Power (ULP) state. For a TX 

CTIVENOTCLK lane, this signal is asserted some time 
after TXULPSCLK. TXCLKESC must be 
supplied to the macro until 
ULPSACTIVENOTCLK is asserted. In 
order to leave ULP state, the transmitter 
first drives TXULPSEXIThigh, then waits 
for ULPSACTIVENOT to become high 

point, the macro is 
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active and has started transmitting a 
Mark-1 on the Lines. The protocol waits 
for a time Twakeup and then 

drives TXULPSCLK inactive to return the 
lane to Stop state. For an RX lane, this 
signal indicates that the lane is in ULP 
state. At the beginning of ULP state, 
ULPSACTIVENOT is asserted together 
with RXCLKULPSNOT; at the end of the 
ULP state, this signal becomes inactive 
to indicate that the Mark-1 state has 
been observed. Later, after a period of 
time Twakeup, the RXULPSCLKNOT 
signal is de-asserted. 


Active state: Low 
Synchronous to: CFG_CLK 


5.31.5.83 analog_mipi_dsi_4lane_DSI_4L_TXDATA_0 
analog_mipi_dsi_4lane_DSI_4L_TXDATA_0(0x0 | analog_mipi_dsi_4lane_ 
0x00000004 0000000) Det AL TXDATA 0 
analog_mipi_dsi_4lane_DSI_4L_TXDATA_0 analog_mipi_dsi_4lane_ 


analog_mipi_dsi_4lane_DSI_4L_TXDATA_0 analog_mipi_dsi_4lane_ 
0x00002004 CLR DSI_4L_TXDATA_0 CLR 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Cie | ëo o o 
T E 


Set/Clr 


R d analog_mipi_dsi_4lane_D 
SEET E SI_TXTRIGGERESC_0 


Type C e COC i 


Set/Clr 
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analog_mipi_dsi_4lane_DSI_4L_TXDATA_0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EES 


analog mp dei A Function: Se transmit request 

lane_DSI_TXREQ and data valid signal. When 

UESTDATAHS 0 TXREQUESTHS is sampled high by 
TXBYTECLKIN, the lane module 
initiates a Start-of-Transmission (SOT) 
sequence. When TXREQUESTHS is 

sampled low while TXREADYHS is 

asserted, the lane module initiates an 
End-of-Transmission (EOT) sequence. 


Active state: High 
Synchronous to: TXBYTECLKIN 


analog_mipi_dsi_4 Function: Escape Mode Transmit 

lane_DSI_TXREQ Request. This signal together with 

UESTESC_0 TXLPDTESC_N, TXULPSESC_N and 
TXTRIGGERESC_N [8:0] is used to 
request the entry into anyescape mode. 
Once in escape mode, the lane stays in 
escapemode until TXREQUESTESC is 
de-asserted. 
Note: It can only be asserted by the 
protocol layer while 
TXREQUESTDATAHS is at low level. 


Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: Escape Mode Transmit Low 

lane _DSI_TXLPD Power Data. This signalis asserted with 

TESC_0 TXREQUESTESC to cause the lane 
module to enter Low Power data 
transmission mode. The lane module 
remains in this mode until 
TXREQUESTESC is de-asserted. 
Note: TXULPSESC and all bits of 
TXTRIGGERESC must be atlow level 
when TXLPDTESC is at high level. 
Active state: High 


Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: Escape Mode Transmit Ultra 

lane_DSI_TXULP Low Power. This signalis asserted with 

SESC_0 TXREQUESTESC to cause the lane 
module to enter the Ultra Low Power 
State. The lane module remains in this 
state until TXULPSEXIT is asserted and 
TXREQUESTESCis de-asserted. 


Note: TXLPDTESC and all bits of 
TXTRIGGERESC must be atlow level 
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analog mp dei A 
lane_DSI_TXULP 
SEXIT_0 


analog_mipi_dsi_4 
lane_DSI_TXTRIG 
GERESC_0 


analog_mipi_dsi_4 
lane_DSI_TXVALI 
DESC_0 


analog_mipi_dsi_4 
lane_DSI_TXREA 
DYESC_0 


SL8541E Device Specification 


when TXULPSESC is at high level. 
Active state: High 
Synchronous to: TXCLKESC 


Function: Initiate transmission of the 
Ultra Low Power (ULP) exit sequence. 
When this signal is asserted while the 
lane is in Ultra Low Power State, the 
macro leaves ULP state and begins 
driving a Mark-1 symbol on the line 
interconnect. Afterwards, upon de- 
assertion of TXREQUESTESGC, the 
macro drives the LP-11 Stop state. 


Note: this signal is ignored when the 
macro is not in ULP state. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Escape Mode Transmit 
Trigger 0-3. One of these signals is 
asserted with TXREQUESTESC to 
cause the lane module to send the 
associated trigger across the lane 
interconnect. TXTRIGGERESC is 
synchronous with the rising edge of 
TXCLKESC. 


Note: Only one of the TXTRIGGERESC 


is asserted at any given time, and only 
when TXLPDTESC and TXULPSESC 
are both at low level. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Escape Mode Transmit Data 
Valid. This signal indicates that the 
protocol layer is driving valid data on 
TXDATAESC bus, to be transmitted. 
Note: The lane module accepts data 
when TXREQUESTESC, TXVALIDESC, 
and TXREADYESC are all active on the 
same rising edge of TXCLKESC. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Escape Mode Transmit 
Ready. This signal indicates that data is 
accepted by the lane module to be 
serially transmitted. TXREADYESC is 
synchronous with the rising edgeof 
TXCLKESC 


Active state: High 
Synchronous to: TXCLKESC 
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5.31.5.84 analog_mipi_dsi_4lane_DSI_4L_TXDATA_1 
analog_mipi_dsi_4lane_DSI_4L_TXDATA_1(0x0 | analog_mipi_dsi_4lane_ 
ENEE 0000000) DSI_4L_TXDATA 1 
analog_mipi_dsi_4lane_DSI_4L_TXDATA_1 analog_mipi_dsi_4lane_ 


analog_mipi_dsi SE DSL 4L_TXDATA_1 analog_mipi_dsi_4lane_ 
0x00002008 DSI_4L_TXDATA_1 CLR 


Cera ese [ee paolo [ope 


Reserved 


Tee E 


Resend analog_mipi_dsi_4lane_D 
oe =f ~ SI_TXTRIGGERESC_1 


ze ae EE 


Set/Clr 


analog_mipi_dsi_4lane_DSI_4L_TXDATA_1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EES 


analog mp dei A e 0] I High-speed transmit request 

lane_DSI_TXREQ and data valid signal. When 

UESTDATAHS 1 TXREQUESTHS is sampled high by 
TXBYTECLKIN, the lane module 
initiates a Start-of-Transmission (SOT) 
sequence. When TXREQUESTHS is 
sampled low while TXREADYHS is 
asserted, the lane module initiates an 
End-of-Transmission (EOT) sequence. 
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Active state: High 
Synchronous to: TXBYTECLKIN 


analog_mipi_dsi_4 Function: Escape Mode Transmit 

lane_DSI_TXREQ Request. This signal together with 

UESTESC_1 TXLPDTESC_N, TXULPSESC_N and 
TXTRIGGERESC_N [8:0] is used to 
request the entry into anyescape mode. 
Once in escape mode, the lane stays in 
escapemode until TXREQUESTESC is 
de-asserted. 


Note: It can only be asserted by the 


protocol layer while 
TXREQUESTDATAHS is at low level. 


Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: Escape Mode Transmit Low 

lane_DSI_TXLPD Power Data. This signalis asserted with 

TESC_1 TXREQUESTESC to cause the lane 
module to enter Low Power data 
transmission mode. The lane module 
remains in this mode until 
TXREQUESTESC is de-asserted. 


Note: TXULPSESC and all bits of 
TXTRIGGERESC must be atlow level 
when TXLPDTESC is at high level. 
Active state: High 


Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: Escape Mode Transmit Ultra 

lane_DSI_TXULP Low Power. This signalis asserted with 

SESC_1 TXREQUESTESC to cause the lane 
module to enter the Ultra Low Power 
State. The lane module remains in this 
state until TXULPSEXIT is asserted and 
TXREQUESTESCis de-asserted. 


Note: TXLPDTESC and all bits of 
TXTRIGGERESC must be atlow level 
when TXULPSESC is at high level. 


Active state: High 
Synchronous to: TXCLKESC 


analog mipi_dsi_ 4 Function: Initiate transmission of the 

lane_DSI_TXULP Ultra Low Power (ULP) exit sequence. 

SEXIT_1 When this signal is asserted while the 
lane is in Ultra Low Power State, the 
macro leaves ULP state and begins 
driving a Mark-1 symbol on the line 
interconnect. Afterwards, upon de- 
assertion of TXREQUESTESGC, the 
macro drives the LP-11 Stop state. 


Note: this signal is ignored when the 
macro is not in ULP state. 


Active state: High 
Synchronous to: TXCLKESC 
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analog_mipi_dsi_4 S Function: Escape Mode Transmit 

lane_DSI_TXTRIG Trigger 0-3. One of these signals is 

GERESC_1 asserted with TXREQUESTESC to 
cause the lane module to send the 
associated trigger across the lane 
interconnect. TXTRIGGERESC is 
synchronous with the rising edge of 
TXCLKESC. 
Note: Only one of the TXTRIGGERESC 
is asserted at any given time, and only 
when TXLPDTESC and TXULPSESC 
are both at low level. 


Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: Escape Mode Transmit Data 
lane _DSI_TXVALI Valid. This signal indicates that the 


DESC_1 protocol layer is driving valid data on 
TXDATAESC bus, to be transmitted. 
Note: The lane module accepts data 
when TXREQUESTESC, TXVALIDESC, 
and TXREADYESC are all active on the 
same rising edge of TXCLKESC. 


Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: Escape Mode Transmit 

lane_DSI_TXREA Ready. This signal indicates that data is 

DYESC_1 accepted by the lane module to be 
serially transmitted. TXREADYESC is 
synchronous with the rising edgeof 
TXCLKESC 


Active state: High 
Synchronous to: TXCLKESC 


5.31.5.85 analog_mipi_dsi_4lane_DSI_4L_TXDATA_2 
analog_mipi_dsi_4lane_DSI_4L_TXDATA_2(0x0 | analog_mipi_dsi_4lane_ 
0x0000000C 0000000) DSI 4L_TXDATA 2 
analog_mipi_dsi_4lane_DSI_4L_TXDATA_2 analog_mipi_dsi_4lane_ 


analog_mipi_dsi_4lane_DSI_4L_TXDATA_2 analog_mipi_dsi_4lane_ 
0x0000200C CLR DSI_4L_TXDATA_2 CLR 


SS EEE Ee Ee ed 
KE 


Set/Clr SIC 


El 
Best Le else tee le eet ees 
BR K K K KH E R RH R E EEE RE R E 
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R d si analog mipt dei Aane D 
ee E — -— — | SI_TXTRIGGERESC_2 


Type ee D a 


Set/Clr 


analog_mipi_dsi_4lane_DSI_4L_TXDATA_2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eevee fem RO [see S 


analog_mipi_dsi_4 | [10] RW S/C Function: High-speed transmit request 

lane_DSI_TXREQ and data valid signal. When 

UESTDATAHS 2 TXREQUESTHS is sampled high by 
TXBYTECLKIN, the lane module 
initiates a Start-of-Transmission (SOT) 
sequence. When TXREQUESTHS is 
sampled low while TXREADYHS is 
asserted, the lane module initiates an 
End-of-Transmission (EOT) sequence. 
Active state: High 
Synchronous to: TXBYTECLKIN 


analog_mipi_dsi_4 RW S/C Function: Escape Mode Transmit 
lane_DSI_TXREQ Request. This signal together with 
UESTESC 2 TXLPDTESC_N, TXULPSESC_N and 
TXTRIGGERESC_N [8:0] is used to 
request the entry into anyescape mode. 
Once in escape mode, the lane stays in 
escapemode until TXREQUESTESC is 
de-asserted. 
Note: It can only be asserted by the 
protocol layer while 
TXREQUESTDATAHS is at low level. 
Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: Escape Mode Transmit Low 
lane _DSI_TXLPD Power Data. This signalis asserted with 
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l LL 


analog_mipi_dsi_4 
lane_DSI_TXULP 
SESC_2 


analog_mipi_dsi_4 
lane_DSI_TXULP 
SEXIT_2 


analog_mipi_dsi_4 
lane_DSI_TXTRIG 
GERESC_2 


analog_mipi_dsi_4 
lane _DSI_TXVALI 
DESC 2 
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TXREQUESTESC to cause the lane 
module to enter Low Power data 
transmission mode. The lane module 
remains in this mode until 
TXREQUESTESC is de-asserted. 
Note: TXULPSESC and all bits of 
TXTRIGGERESC must be atlow level 
when TXLPDTESC is at high level. 
Active state: High 


Synchronous to: TXCLKESC 


Function: Escape Mode Transmit Ultra 
Low Power. This signalis asserted with 
TXREQUESTESC to cause the lane 
module to enter the Ultra Low Power 
State. The lane module remains in this 
state until TXULPSEXIT is asserted and 
TXREQUESTESCis de-asserted. 


Note: TXLPDTESC and all bits of 
TXTRIGGERESC must be atlow level 
when TXULPSESC is at high level. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Initiate transmission of the 
Ultra Low Power (ULP) exit sequence. 
When this signal is asserted while the 
lane is in Ultra Low Power State, the 
macro leaves ULP state and begins 
driving a Mark-1 symbol on the line 
interconnect. Afterwards, upon de- 
assertion of TXREQUESTESGC, the 
macro drives the LP-11 Stop state. 


Note: this signal is ignored when the 
macro is not in ULP state. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Escape Mode Transmit 
Trigger 0-3. One of these signals is 
asserted with TXREQUESTESC to 
cause the lane module to send the 
associated trigger across the lane 
interconnect. TXTRIGGERESC is 
synchronous with the rising edge of 
TXCLKESC. 


Note: Only one of the TXTRIGGERESC 
is asserted at any given time, and only 
when TXLPDTESC and TXULPSESC 
are both at low level. 

Active state: High 


Synchronous to: TXCLKESC 
Function: Escape Mode Transmit Data 


Valid. This signal indicates that the 
protocol layer is driving valid data on 
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TXDATAESC bus, to be transmitted. 


Note: The lane module accepts data 
when TXREQUESTESC, TXVALIDESC, 
and TXREADYESC are all active on the 
same rising edge of TXCLKESC. 


Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: Escape Mode Transmit 

lane_DSI_TXREA Ready. This signal indicates that data is 

DYESC 2 accepted by the lane module to be 
serially transmitted. TXREADYESC is 
synchronous with the rising edgeof 
TXCLKESC 


Active state: High 
Synchronous to: TXCLKESC 


5.31.5.86 analog_mipi_dsi_4lane_DSI_4L_TXDATA_3 
analog_mipi_dsi_4lane_DSI_4L_TXDATA_3(0x0 | analog _mipi_dsi_4lane_ 
0x00090019 0000000) DSI_4L_TXDATA 3 
analog_mipi_dsi_4lane_DSI_4L_TXDATA_3 analog_mipi_dsi_4lane_ 


analog_mipi_dsi SE DS AL TXDATA 3 analog mp dei Alane ` 
0x00002010 DSI_4L_TXDATA_3 CLR 


meee 
| Name | Reserved 
Set/Clr 
GEESS 
et el lnalelnialsielletesllststo 


Resened analog_mipi_dsi_4lane_D 
oe = ` SI_TXTRIGGERESC_3 


EC è GEES 
seve se 
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analog_mipi_dsi_4lane_DSI_4L_TXDATA_3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ETH T 


analog_mipi_dsi_4 
lane_DSI_TXREQ 
UESTDATAHS 3 


analog_mipi_dsi_4 
lane_DSI_TXREQ 
UESTESC_3 


analog_mipi_dsi_4 
lane_DSI_TXLPD 
TESC_3 


analog_mipi_dsi_4 
lane_DSI_TXULP 
SESC_3 


Function: High-speed transmit request 
and data valid signal. When 
TXREQUESTHS is sampled high by 
TXBYTECLKIN, the lane module 
initiates a Start-of-Transmission (SOT) 
sequence. When TXREQUESTHS is 
sampled low while TXREADYHS is 
asserted, the lane module initiates an 
End-of-Transmission (EOT) sequence. 


Active state: High 
Synchronous to: TXBYTECLKIN 


Function: Escape Mode Transmit 
Request. This signal together with 
TXLPDTESC_N, TXULPSESC_N and 
TXTRIGGERESC_N [8:0] is used to 
request the entry into anyescape mode. 
Once in escape mode, the lane stays in 
escapemode until TXREQUESTESC is 
de-asserted. 


Note: It can only be asserted by the 


protocol layer while 
TXREQUESTDATAHS is at low level. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Escape Mode Transmit Low 
Power Data. This signalis asserted with 
TXREQUESTESC to cause the lane 
module to enter Low Power data 
transmission mode. The lane module 
remains in this mode until 
TXREQUESTESC is de-asserted. 


Note: TXULPSESC and all bits of 
TXTRIGGERESC must be atlow level 
when TXLPDTESC is at high level. 
Active state: High 


Synchronous to: TXCLKESC 


Function: Escape Mode Transmit Ultra 
Low Power. This signalis asserted with 
TXREQUESTESC to cause the lane 
module to enter the Ultra Low Power 
State. The lane module remains in this 
state until TXULPSEXIT is asserted and 
TXREQUESTESCis de-asserted. 


Note: TXLPDTESC and all bits of 
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analog mp dei A 
lane_DSI_TXULP 
SEXIT_3 


analog_mipi_dsi_4 
lane_DSI_TXTRIG 
GERESC_3 


analog_mipi_dsi_4 
lane_DSI_TXVALI 
DESC_3 


analog_mipi_dsi_4 
lane_DSI_TXREA 
DYESC_3 
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TXTRIGGERESC must be atlow level 
when TXULPSESC is at high level. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Initiate transmission of the 
Ultra Low Power (ULP) exit sequence. 
When this signal is asserted while the 
lane is in Ultra Low Power State, the 
macro leaves ULP state and begins 
driving a Mark-1 symbol on the line 
interconnect. Afterwards, upon de- 
assertion of TXREQUESTESGC, the 
macro drives the LP-11 Stop state. 


Note: this signal is ignored when the 
macro is not in ULP state. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Escape Mode Transmit 
Trigger 0-3. One of these signals is 
asserted with TXREQUESTESC to 
cause the lane module to send the 
associated trigger across the lane 
interconnect. TXTRIGGERESC is 
synchronous with the rising edge of 
TXCLKESC. 


Note: Only one of the TXTRIGGERESC 
is asserted at any given time, and only 
when TXLPDTESC and TXULPSESC 
are both at low level. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Escape Mode Transmit Data 
Valid. This signal indicates that the 
protocol layer is driving valid data on 
TXDATAESC bus, to be transmitted. 
Note: The lane module accepts data 
when TXREQUESTESC, TXVALIDESC, 
and TXREADYESC are all active on the 
same rising edge of TXCLKESC. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Escape Mode Transmit 
Ready. This signal indicates that data is 
accepted by the lane module to be 
serially transmitted. TXREADYESC is 
synchronous with the rising edgeof 
TXCLKESC 


Active state: High 
Synchronous to: TXCLKESC 
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5.31.5.87 analog_mipi_dsi_4lane_DSI_4L_TXDATAESC 


0x00000014 analog_mipi_dsi_4lane_DSI_4L_TXDATAESC(0 | analog _mipi_dsi_4lane_ 
x00000000) DSI_4L_TXDATAESC 


pp |31 | 30 | 20 | 28 | 27 | 28 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


analog_mipi_dsi_4lane_DSI_TXDATAESC_0 analog_mipi_dsi_4lane_DSI_TXDATAESC_1 
Type 


analog_mipi_dsi_4lane_DSI_TXDATAESC_2 analog_mipi_dsi_4lane_DSI_TXDATAESC_3 


analog_mipi_dsi_4 Function: Escape Mode Transmit Data 

lane_DSI_TXDAT bus. This is the eight-bit bus data input 

AESC_0 to be transmitted in low-power data 
transmission mode. The LSB is 
transmitted first. TXDATAESC is 
ee with the rising edge of 


TXCLKE 
Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 | [23: 16] Function: Escape Mode Transmit Data 

lane_DSI_TXDAT bus. This is the eight-bit bus data input 

AESC_1 to be transmitted in low-power data 
transmission mode. The LSB is 
transmitted first. TXDATAESC is 
synchronous with the rising edge of 
TXCLKESC. 


Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 S Function: Escape Mode Transmit Data 

lane_DSI_TXDAT bus. This is the eight-bit bus data input 

AESC 2 to be transmitted in low-power data 
transmission mode. The LSB is 
transmitted first. TXDATAESC is 
synchronous with the rising edge of 
TXCLKESC. 


Active state: High 

Synchronous to: TXCLKESC 
analog mp dei A Function: Escape Mode Transmit Data 
lane_DSI_TXDAT bus. This is the eight-bit bus data input 


AESC_3 to be transmitted in low-power data 
transmission mode. The LSB is 
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transmitted first. TXDATAESC is 
synchronous with the rising edge of 


TXCLKESC. 
Active state: High 
Synchronous to: TXCLKESC 


5.31.5.88 analog_mipi_dsi_4lane_DSI_4L_STATE_RX 


analog_mipi_dsi_4lane_DSI_4L_STATE_RX(0x0 | analog_mipi_dsi_4lane_ 
0000000) DSI_4L_STATE_RX 


BE a E RE 


d analog_mipi_dsi_4lane_D d Së. wiel del 2 
Reserved 8 Se SW Sg ane_DSI_RXTRIG 
SI_RXTRIGGERESC_0 GERESC 1 


0x00000018 


analog_mipi_dsi_4lane_D = analog_mipi_dsi_4lane_D 
SILRXTRIGGERESC_2 N SI_LRXTRIGGERESC_3 


Sie? S S 
Peset | o Tele tefelele teil: teil: 


analog_mipi_dsi_4lane_DSI_4L_STATE_RX 
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analog mp dei A Function: Escape Mode Receive Clock. 

lane_DSI_RXCLK This clock is used to transfer received 

ESC_0 data to protocol layer. Unlike the other 
clocks in the macro, a specific 
RXCLKESC is provided for each data 
lane. 
Note: This clock is generated from the 
two low power signals in the lane 
interconnect. Because of the 
asynchronous nature of Escape Mode 
Data Transmission, this clock may not 
be periodic, and is available only during 
LP data reception. This signal is 
bypassed with SCANCLK when scan 
mode is enabled. 


Active state: High 
Synchronous to: N/A 


analog_mipi_dsi_4 Function: Escape Low Power Data 

lane_DSI_RXLPD Receive Mode. This signal isasserted to 

TESC_0 indicate that the lane module is now in 
Low Power Data Receive Mode. While 
in this mode, received data is driven 
onto RXDATAESC output bus when 
RXVALIDESC is active. RXLPDTESC 
remains asserted until a STOP state is 
detected onthe lane interconnect. 


Active state: High 
Synchronous to: RXCLKESC 


analog_mipi_dsi_4 | [25: 22] Function: Escape Mode Receive Trigger 

lane_DSI_RXTRIG 0-3. This signal indicates that a trigger 

GERESC_0 event has been received in the lane 
interconnect. The asserted 
RXTRIGGERESC signal remain 
activeuntil a STOP state is detected on 


the lane interconnect. 
Active state: High 


Synchronous to: RXCLKESC 


analog_mipi_dsi_4 | [21] Function: Escape Mode Receive Data 

lane_DSI_RXVALI Valid. This signal indicatesthat the lane 

DESC_0 module is driving valid data to the 
protocol layer on the RXDATAESC bus. 
Note: There is no RXREADYESC signal 
and the protocol layer is expected to 
process received data on every rising 
edge of the RXCLKESC where 
RXVALIDESC is asserted. There is no 


provision in the macro to slow down or 
throttle the received data. 


Active state: High 
Synchronous to: RXCLKESC 
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analog_mipi_dsi_4 | [20] Function: Escape Mode Receive Clock. 

lane_DSI_RXCLK This clock is used to transfer received 

ESC 1 data to protocol layer. Unlike the other 
clocks in the macro, a specific 
RXCLKESC is provided for each data 
lane. 
Note: This clock is generated from the 
two low power signals in the lane 
interconnect. Because of the 
asynchronous nature of Escape Mode 
Data Transmission, this clock may not 
be periodic, and is available only during 
LP data reception. This signal is 
bypassed with SCANCLK when scan 


mode is enabled. 
Active state: High 
Synchronous to: N/A 


analog_mipi_dsi_4 | [19] Function: Escape Low Power Data 

lane_DSI_RXLPD Receive Mode. This signal isasserted to 

TESC_1 indicate that the lane module is now in 
Low Power Data Receive Mode. While 
in this mode, received data is driven 
onto RXDATAESC output bus when 
RXVALIDESC is active. RXLPDTESC 


remains asserted until a STOP state is 
detected onthe lane interconnect. 


Active state: High 
Synchronous to: RXCLKESC 


analog_mipi_dsi_4 : Function: Escape Mode Receive Trigger 

lane_DSI_RXTRIG 0-3. This signal indicates that a trigger 

GERESC_1 event has been received in the lane 
interconnect. The asserted 
RXTRIGGERESC signal remain 
activeuntil a STOP state is detected on 
the lane interconnect. 


Active state: High 
Synchronous to: RXCLKESC 


analog_mipi_dsi_4 | [14] Function: Escape Mode Receive Data 

lane_DSI_RXVALI Valid. This signal indicatesthat the lane 

DESC_1 module is driving valid data to the 
protocol layer on the RXDATAESC bus. 
Note: There is no RXREADYESC signal 
and the protocol layer is expected to 
process received data on every rising 
edge of the RXCLKESC where 
RXVALIDESC is asserted. There is no 
provision in the macro to slow down or 
throttle the received data. 


Active state: High 
Synchronous to: RXCLKESC 


analog_mipi_dsi_4 | [13] Function: Escape Mode Receive Clock. 
lane_DSI_RXCLK This clock is used to transfer received 
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iiil 


analog_mipi_dsi_4 
lane DÉI BNL PD 
TESC_2 


analog_mipi_dsi_4 
lane_DSI_RXTRIG 
GERESC_2 


analog_mipi_dsi_4 
lane_DSI_RXVALI 
DESC 2 


analog_mipi_dsi_4 
lane_DSI_RXCLK 
ESC_3 
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data to protocol layer. Unlike the other 
clocks in the macro, a specific 
RXCLKESC is provided for each data 
lane. 

Note: This clock is generated from the 
two low power signals in the lane 
interconnect. Because of the 
asynchronous nature of Escape Mode 
Data Transmission, this clock may not 
be periodic, and is available only during 
LP data reception. This signal is 
bypassed with SCANCLK when scan 
mode is enabled. 


Active state: High 
Synchronous to: N/A 


Function: Escape Low Power Data 
Receive Mode. This signal isasserted to 
indicate that the lane module is now in 
Low Power Data Receive Mode. While 
in this mode, received data is driven 
onto RXDATAESC output bus when 
RXVALIDESC is active. RXLPDTESC 
remains asserted until a STOP state is 
detected onthe lane interconnect. 


Active state: High 
Synchronous to: RXCLKESC 


Function: Escape Mode Receive Trigger 
0-3. This signal indicates that a trigger 
event has been received in the lane 
interconnect. The asserted 
RXTRIGGERESC signal remain 
activeuntil a STOP state is detected on 
the lane interconnect. 


Active state: High 
Synchronous to: RXCLKESC 


Function: Escape Mode Receive Data 
Valid. This signal indicatesthat the lane 
module is driving valid data to the 
protocol layer on the RXDATAESC bus. 
Note: There is no RXREADYESC signal 
and the protocol layer is expected to 
process received data on every rising 
edge of the RXCLKESC where 
RXVALIDESC is asserted. There is no 
provision in the macro to slow down or 
throttle the received data. 


Active state: High 

Synchronous to: RXCLKESC 

Function: Escape Mode Receive Clock. 
This clock is used to transfer received 


data to protocol layer. Unlike the other 
clocks in the macro, a specific 
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analog mp dei A 
lane_DSI_RXLPD 
TESC_3 


analog_mipi_dsi_4 
lane_DSI_RXTRIG 
GERESC_3 


analog_mipi_dsi_4 
lane_DSI_RXVALI 
DESC_3 
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RXCLKESC is provided for each data 
lane. 

Note: This clock is generated from the 
two low power signals in the lane 
interconnect. Because of the 
asynchronous nature of Escape Mode 
Data Transmission, this clock may not 
be periodic, and is available only during 
LP data reception. This signal is 
bypassed with SCANCLK when scan 
mode is enabled. 


Active state: High 
Synchronous to: N/A 


Function: Escape Low Power Data 
Receive Mode. This signal isasserted to 
indicate that the lane module is now in 
Low Power Data Receive Mode. While 
in this mode, received data is driven 
onto RXDATAESC output bus when 
RXVALIDESC is active. RXLPDTESC 
remains asserted until a STOP state is 
detected onthe lane interconnect. 


Active state: High 
Synchronous to: RXKCLKESC 


Function: Escape Mode Receive Trigger 
0-3. This signal indicates that a trigger 
event has been received in the lane 
interconnect. The asserted 
RXTRIGGERESC signal remain 
activeuntil a STOP state is detected on 
the lane interconnect. 

Active state: High 


Synchronous to: RXCLKESC 


Function: Escape Mode Receive Data 
Valid. This signal indicatesthat the lane 
module is driving valid data to the 
protocol layer on the RXDATAESC bus. 
Note: There is no RXREADYESC signal 
and the protocol layer is expected to 
process received data on every rising 
edge of the RXCLKESC where 
RXVALIDESC is asserted. There is no 
provision in the macro to slow down or 
throttle the received data. 


Active state: High 
Synchronous to: RXCLKESC 


analog_mipi_dsi_4lane_DSI_4L_ERR(0x000000 analog_mipi_dsi_4lane_ 
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analog_mipi_dsi_4lane_DSI_4L_ERR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE REES ESCHER 


analog mp dei A | [19] NA Function: Escape Entry Error. In an 

lane_DSI_ERRES unrecognized escape entry command is 

co received, this signal is asserted and 
remains high until the line returns to 
Stop state. 
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Active state: High 
Synchronous to: RXCLKESC 


analog_mipi_dsi_4 Function: Low Power Data Transmission 

lane_DSI_ERRSY Synchronization Error. If the number of 

NCESC_0 bits received during low power data 
transmission mode is not a multiple of 
eight when the transmission ends, this 
signal is asserted and remains high until 
the line returns to Stop state. 


Active state: High 
Synchronous to: RXCLKESC 


analog_mipi_dsi_4 Function: Control Error. This signal is 

lane_DSI_ERRC asserted when an incorrect line state 

NTROL_O sequence is detected (for example, if a 
turnaround request or escape mode 
request is immediately followed by a 
Stop state instead of the required Bridge 
state, this signal is asserted and remains 
at high level until the line returns to Stop 
state). 


Active state: High 

Synchronous to: RXCLKESC 
analog_mipi_dsi_4 Function: LPO Contention Error. This 
lane _DSI_ERRCO signal is asserted when a lane module 
NTENTIONLPO_O functioning as TX while its base direction 


is RX detects a contention situation on a 
line while trying to drive the line low. 


Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: LP1 Contention Error. This 

lane_DSI_ERRCO signal is asserted when a lane module 

NTENTIONLP1_0 functioning as TX while its base direction 
is RX detects a contention situation on a 
line while trying to drive the line high. 


Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: Escape Entry Error. In an 

lane_DSI_ERRES unrecognized escape entry command is 

C1 received, this signal is asserted and 
remains high until the line returns to 
Stop state. 


Active state: High 
Synchronous to: RXCLKESC 


analog_mipi_dsi_4 Function: Low Power Data Transmission 

lane_DSI_ERRSY Synchronization Error. If the number of 

NCESC_1 bits received during low power data 
transmission mode is not a multiple of 
eight when the transmission ends, this 
signal is asserted and remains high until 
the line returns to Stop state. 


Active state: High 
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analog_mipi_dsi_4 
lane_DSI_ERRC 
NTROL_1 


analog_mipi_dsi_4 
lane_DSI_ERRCO 
NTENTIONLPO_ 1 


analog_mipi_dsi_4 
Jane DSI_ERRCO 
NTENTIONLP1_ 1 


analog_mipi_dsi_4 
lane_DSI_LERRES 
C2 


analog mp dei A 
lane_DSI_ERRSY 
NCESC_2 


analog_mipi_dsi_4 
lane_DSI_ERRC 
NTROL_2 


Function: Control Error. This signal is 
asserted when an incorrect line state 
sequence is detected (for example, if a 
turnaround request or escape mode 
request is immediately followed by a 
Stop state instead of the required Bridge 
state, this signal is asserted and remains 
at high level until the line returns to Stop 
state). 


Active state: High 
Synchronous to: RXCLKESC 


Function: LPO Contention Error. This 
signal is asserted when a lane module 
functioning as TX while its base direction 
is RX detects a contention situation on a 
line while trying to drive the line low. 


Active state: High 
Synchronous to: TXCLKESC 


Function: LP1 Contention Error. This 
signal is asserted when a lane module 
functioning as TX while its base direction 
is RX detects a contention situation on a 
line while trying to drive the line high. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Escape Entry Error. In an 
unrecognized escape entry command is 
received, this signal is asserted and 
remains high until the line returns to 
Stop state. 


Active state: High 
Synchronous to: RXCLKESC 


Function: Low Power Data Transmission 
Synchronization Error. If the number of 
bits received during low power data 
transmission mode is not a multiple of 
eight when the transmission ends, this 
signal is asserted and remains high until 
the line returns to Stop state. 


Active state: High 
Synchronous to: RXCLKESC 


Function: Control Error. This signal is 
asserted when an incorrect line state 
sequence is detected (for example, if a 
turnaround request or escape mode 
request is immediately followed by a 
Stop state instead of the required Bridge 
state, this signal is asserted and remains 
at high level until the line returns to Stop 
state). 


Active state: High 
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analog_mipi_dsi_4 
lane_DSI_ERRCO 
NTENTIONLPO_ 2 


analog_mipi_dsi_4 
lane_DSI_ERRCO 
NTENTIONLP1_ 2 


analog_mipi_dsi_4 
lane_DSI_ERRES 
c3 


analog_mipi_dsi_4 
lane_DSI_ERRSY 
NCESC_3 


analog_mipi_dsi_4 


lane_DSI_ERRC 
NTROL_3 


analog_mipi_dsi_4 
lane_DSI_ERRCO 
NTENTIONLPO_3 


Function: LPO Contention Error. This 
signal is asserted when a lane module 
functioning as TX while its base direction 
is RX detects a contention situation on a 
line while trying to drive the line low. 


Active state: High 
Synchronous to: TXCLKESC 


Function: LP1 Contention Error. This 
signal is asserted when a lane module 
functioning as TX while its base direction 
is RX detects a contention situation on a 
line while trying to drive the line high. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Escape Entry Error. In an 
unrecognized escape entry command is 
received, this signal is asserted and 
remains high until the line returns to 
Stop state. 


Active state: High 
Synchronous to: RXCLKESC 


Function: Low Power Data Transmission 
Synchronization Error. If the number of 
bits received during low power data 
transmission mode is not a multiple of 
eight when the transmission ends, this 
signal is asserted and remains high until 
the line returns to Stop state. 


Active state: High 
Synchronous to: RXCLKESC 


Function: Control Error. This signal is 
asserted when an incorrect line state 
sequence is detected (for example, if a 
turnaround request or escape mode 
request is immediately followed by a 
Stop state instead of the required Bridge 
state, this signal is asserted and remains 
at high level until the line returns to Stop 
state). 


Active state: High 

Synchronous to: RXCLKESC 

Function: LPO Contention Error. This 
signal is asserted when a lane module 
functioning as TX while its base direction 


is RX detects a contention situation ona 
line while trying to drive the line low. 


Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 NA Function: LP1 Contention Error. This 
lane_DSI_ERRCO signal is asserted when a lane module 
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NTENTIONLP1_3 functioning as TX while its base direction 
is RX detects a contention situation on a 
line while trying to drive the line high. 
Active state: High 
Synchronous to: TXCLKESC 


5.31.5.90 analog_mipi_dsi_4lane_DSI_4L_CTRL 


analog_mipi_dsi_4lane_DSI_4L_CTRL(0x00300 analog_mipi_dsi_4lane_ 
0x00000020 087) DSI 4L CTRL 
AR < analog mipt dei Alane ` 
0x00001020 analog_mipi_dsi_4lane_DSI_4L_CTRL SET DSI AL CTRL SET 


E e analog mipt dei Alane ` 
0x00002020 analog_mipi_dsi_4lane_DSI_4L_CTRL CLR DSI 4L CTRL CLR 


E FCO Ue le PET 


1 20 


saaTs Te TTT TSTS TTS TSTST 


analog_mipi_dsi_4lane_D analog_mipi_dsi_4lane_D 
SI_TRIMBG SI_TX_RCTL 


ze EEA C C A C E 
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analog mipi del diane DSL AL CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema ajo |e fo 


analog_mipi_dsi_4 SE 1.1v Power supply small power 
lane_DSI_PS_PD PD. 


_S 1: DVDD11 power switched, 
0: DVDD11 power ok 


analog_mipi_dsi_4 Digital 1.1v Power supply Enable large 
lane DSL DS PD power PD. 


L 1: DVDD11 power switched, 
0: DVDD11 power ok 


analog_mipi_dsi_4 Function: Shutdown input. This line is 

lane_DSI_SHUTD used to place the complete macro in 

OWNZ power down. All analog blocks are in 
power down mode and digital logic is 
reset. 


Active state: Low 
Synchronous to: Asynchronous 


analog_mipi_dsi_4 Function: Reset input. This line is used 
lane_DSI_RSTZ to place the digital section of macro in 
reset state. 


Active state: Low 
Synchronous to: Asynchronous 


analog_mipi_dsi_4 Function: Enable Lane 0 Module. All 

lane_DSI_ENABL lane drivers, receivers, terminations, and 

E 0 contention detectors are turned off when 
ENABLE islow. Furthermore, all other 
lane PPI inputs are ignored and all lane 
PPI outputs are driven to the default 
value. ENABLE is level sensitive and 
asynchronous. 


Active state: High 
Synchronous to: Asynchronous 


analog_mipi_dsi_4 Function: Enable Lane 1 Module. All 

lane_DSI_ENABL lane drivers, receivers, terminations, and 

E 1 contention detectors are turned off when 
ENABLE islow. Furthermore, all other 
lane PPI inputs are ignored and all lane 
PPI outputs are driven to the default 
value. ENABLE is level sensitive and 
asynchronous. 


Active state: High 

Synchronous to: Asynchronous 
analog_mipi_dsi_4 RW S/C Function: Enable Lane 0 Module. All 
lane_DSI_ENABL lane drivers, receivers, terminations, and 


E 2 contention detectors are turned off when 
ENABLE islow. Furthermore, all other 
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lane PPI inputs are ignored and all lane 
PPI outputs are driven to the default 
value. ENABLE is level sensitive and 
asynchronous. 


Active state: High 

Synchronous to: Asynchronous 
analog_mipi_dsi_4 Function: Enable Lane 1 Module. All 
lane_DSI_ENABL lane drivers, receivers, terminations, and 
E 3 contention detectors are turned off when 

ENABLE islow. Furthermore, all other 

lane PPI inputs are ignored and all lane 

PPI outputs are driven to the default 


value. ENABLE is level sensitive and 
asynchronous. 


Active state: High 

Synchronous to: Asynchronous 
analog_mipi_dsi_4 Function: Enable Clock Lane Module. All 
lane_DSI_ENABL lane drivers, receivers, terminations, and 
ECLK contention detectors are turned off when 

ENABLE islow. Furthermore, all other 

lane PPI inputs are ignored and all lane 

PPI outputs are driven to the default 


value. ENABLE is level sensitive and 
asynchronous. 


Active state: High 
Synchronous to: Asynchronous 


analog_mipi_dsi_4 | [12] RW S/C Force PHY PLL to restart during ULPS. 
lane DSI FORCE 
PLL 
analog_mipi_dsi_4 | [11] S/C PLL lock status 
SE Active state: High 
Synchronous to: N/A 
analog_mipi_dsi_4 | [10] RW S/C Function: Start the BIST Test 
lane_DSI_BISTON Active state: High 
Synchronous to: Asynchronous 
analog_mipi_dsi_4 | [9] S/C Bist pattern finish 
lane_DSI_BISTDO 
NE 
analog_mipi_dsi_4 RW S/C Interface selction: 
one DSL IE GEI 0: tester interface is selected 
1: APB interface is selected 
Synchronous to: N/A 
analog_mipi_dsi_4 | [7: 4] RW S/C 0x8 Bandgap Trimming signals(efuse) 
lane_DSI_TRIMB 
G 
analog mp dei A | [3: 0] RW S/C 0x7 Tx Resister triming signals(efuse) 
lane DSL TX HC 
TL 
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5.31.5.91 analog_mipi_dsi_4lane_DSI_4L_RSVD 


analog_mipi_dsi_4lane_DSI_4L_RSVD(0x00000 | analog _mipi_dsi_4lane_ 
Re 000) DSI_4L_RSVD 


5 EEE 2 ed Ee ed Ta] 
[ee rs nn 


Reserved 


E 
ness ES E E O SES E O 
SK E E R KU E E RE K RE E R E R 


analog mip del Aane DSL RESERVED analog_mipi_dsi_4lane_DSI_LRESERVEDO 


e 
ese [o TTT e e e 


analog_mipi_dsi_4lane_DSI_4L_RSVD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE 


analog mp dei A | [15: 8] e register input 
lane_DSI_RESER 

VED 

analog mp dei A | [7:0] NA reserved register output 
lane_DSI_RESER 

VEDO 


5.31.5.92 analog_mipi_dsi_4lane_DSI_4L_TEST 


analog_mipi_dsi_4lane_DSI_4L_TEST(0x000000 | analog mipi_dsi_4lane_ 
a ` analog_mipi_dsi_4lane_ 
0x00001028 analog_mipi_dsi_4lane_DSI_4L_TEST SET Del AL TEST SET 


ER r analog_mipi_dsi_4lane_ 
0x00002028 analog_mipi_dsi_4lane_DSI_4L_TEST CLR DSI AL TEST CLR 


PE AA A EES 


analog_mipi_dsi_4l 


Reserved ane_DSI_TESTDIN 


C HH 
CEE RER RRR ER 9 
Pen Taa TSTS TS TTS TS TSTST 


analog mp del Aane DSL TEST SEN ana ana ana 
DIN analog_mipi_dsi_4lane_DSI_TESTDOUT log log log 


_mi _mi _mi 
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Set/Clr 


analog_mipi_dsi_4lane_DSI_4L_TEST 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Ca C O 


analog mipi del A | [18: 11] DSI test data in 
lane_DSI_TESTDI 
N 


analog_mipi_dsi_4 DSI test data out 
lane_DSI_TESTD 
OUT 


analog_mipi_dsi_4 DSI test enable (1'b1: enable) 
lane_DSI_TESTE 
N 


analog_mipi_dsi_4 DSI test clock 
lane_DSI_TESTC 
LK 


analog_mipi_dsi_4 DSI_test clear signal (1'b1 :clear) 
lane_DSI_TESTC 
LR 


5.31.5.93 analog_mipi_dsi_4lane_DSI_4L_DATALANE_CTRL 


eg log_mipi_dsi_4lane 
analog_mipi_dsi_4lane_DSI_4L_DATALANE_C | Zon TH "El ene 
0x0000002C TRL(0x00000000) ie 
Së Ñ analog mipt dei Alane ` 
oxo000102c | analog_mipi_dsi_4lane_ DSI 4L_DATALANE_C | DSi 4L_DATALANE_CTR 
L SET 


M ` analog_mipi_dsi_4lane_ 
0x0000202C analog_mipi_dsi_4lane_DSI_4L_DATALANE_C DSI_4L_DATALANE CTR 
TRL CLR L CLR 


Bt |31| 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 |21 | 20| 19 | 18 | 17 | 16 | 
Rasames ana | ana | ana l ana | ana | ana | ana 
log log log log log log log 
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e BSR 


al _2 33 
Tine [me ode E [Lo [|r | fw [| 


analog_mipi_dsi_4lane_DSI_4L_-DATALANE_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eg ao [se fo | SSCS 


analog_mipi_dsi_4 | [22] RW S/C Function: Turn around Request. This 

lane_DSI_TURNR signal is used to indicate the protocol 

EQUEST_0 layer needs to turn the lane around, 
allowing for the other side to start 
transmitting data. TURNREQUEST is 
valid on rising edges of TXCLKESC. 
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analog mp dei A 
lane DSL DIRECT 
ION 0 


analog_mipi_dsi_4 
lane_DSI_TURNDI 
SABLE_0 


analog_mipi_dsi_4 
lane_DSI_FORCE 
RXMODE_0 


analog_mipi_dsi_4 
Jane DSI FORCE 
TXSTOPMODE_0 
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Note: TURNREQUEST is only 
meaningful for a lane that is currently 
transmitting data (DIRECTION = 0). If 
the data lane module is in receive mode 
(DIRECTION =1), this signal is ignored. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Transmit/Receive Direction. 
This signal is used to indicate the 
current direction of the lane 
interconnect. When DIRECTION is at 
low level, the lane interconnect is in 
transmit mode. When DIRECTION is at 
high level, the lane interconnect is 
inreceive mode. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Disable Turn around. This 
signal is used to prevent the bi- 
directional lane from processing a turn- 
around request in the laneinterconnect. 


Note: This is useful to prevent a 
potential "lock-up" situation when 
aunidirectional lane module is connected 
to a bi-directional lane module. 


Active state: High 
Synchronous to: Asynchronous 


Function: Force lane module into receive 
mode/Wait for stop state. This signal 
allows protocol layer to initialize a lane 
module or force a bi-directional lane 
module into receive mode. This signal is 
used to solve a contention situation. 
When this signal is at high level, the lane 
module immediately transitions into HS 
receive mode. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Force lane module into 
transmit mode / Generate Stop state. 
This signal allows the protocol layer to 
force a bi-directional lane module into 
transmit mode and Stop state following 
an error indication (for example, Expired 
Timeout). When this signal is at high 
level, the lane module immediately 
transitions into transmit mode and the 
module state machine is forced into the 
Stop state. 


Active state: High 
Synchronous to: TXCLKESC 
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lane_DSI_STOPS 
TATEDATA_0 


analog_mipi_dsi_4 
lane_DSI_TURNR 
EQUEST_1 


analog_mipi_dsi_4 
lane_DSI_TURNDI 
SABLE_1 


analog_mipi_dsi_4 
lane_DSI_FORCE 
RXMODE_1 


analog mipi_dsi_4 
lane_DSI_FORCE 
TXSTOPMODE_1 
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signal indicates the lanemodule is in 
Stop state. This is valid for both Master 
and Slave applications. This signal is 
asynchronous to any clock in the PPI 
interface. 


Active state: High 
Synchronous to: Asynchronous 


Function: Turn around Request. This 
signal is used to indicate the protocol 
layer needs to turn the lane around, 
allowing for the other side to start 
transmitting data. TURNREQUEST is 
valid on rising edges of TXCLKESC. 


Note: TURNREQUEST is only 
meaningful for a lane that is currently 
transmitting data (DIRECTION = 0). If 
the data lane module is in receive mode 
(DIRECTION =1), this signal is ignored. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Disable Turn around. This 
signal is used to prevent the bi- 
directional lane from processing a turn- 
around request in the laneinterconnect. 


Note: This is useful to prevent a 
potential "lock-up" situation when 
aunidirectional lane module is connected 
to a bi-directional lane module. 


Active state: High 
Synchronous to: Asynchronous 


Function: Force lane module into receive 
mode/Wait for stop state. This signal 
allows protocol layer to initialize a lane 
module or force a bi-directional lane 
module into receive mode. This signal is 
used to solve a contention situation. 
When this signal is at high level, the lane 
module immediately transitions into HS 
receive mode. 


Active state: High 
Synchronous to: TxClkEsc 


Function: Force lane module into 
transmit mode / Generate Stop state. 
This signal allows the protocol layer to 
force a bi-directional lane module into 
transmit mode and Stop state following 
an error indication (for example, Expired 
Timeout). When this signal is at high 
level, the lane module immediately 
transitions into transmit mode and the 
module state machine is forced into the 
Stop state. 


Active state: High 
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ee e ee ee e ee 


analog_mipi_dsi_4 
lane_DSI_STOPS 
TATEDATA_1 


analog_mipi_dsi_4 
lane_DSI_TURNR 
EQUEST 2 


analog_mipi_dsi_4 
lane DSL DIRECT 
ION 2 


analog mp dei A 
lane_DSI_TURNDI 
SABLE_2 


analog_mipi_dsi_4 
lane_DSI_FORCE 
RXMODE_2 


Function: Data Lane in Stop state. This 
signal indicates the lanemodule is in 
Stop state. This is valid for both Master 
and Slave applications. This signal is 
asynchronous to any clock in the PPI 
interface. 


Active state: High 
Synchronous to: Asynchronous 


Function: Turn around Request. This 
signal is used to indicate the protocol 
layer needs to turn the lane around, 
allowing for the other side to start 
transmitting data. TURNREQUEST is 
valid on rising edges of TXCLKESC. 


Note: TURNREQUEST is only 
meaningful for a lane that is currently 
transmitting data (DIRECTION = 0). If 
the data lane module is in receive mode 
(DIRECTION =1), this signal is ignored. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Transmit/Receive Direction. 
This signal is used to indicate the 
current direction of the lane 
interconnect. When DIRECTION is at 
low level, the lane interconnect is in 
transmit mode. When DIRECTION is at 
high level, the lane interconnect is 
inreceive mode. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Disable Turn around. This 
signal is used to prevent the bi- 
directional lane from processing a turn- 
around request in the laneinterconnect. 


Note: This is useful to prevent a 
potential "lock-up" situation when 
aunidirectional lane module is connected 
to a bi-directional lane module. 


Active state: High 
Synchronous to: Asynchronous 


Function: Force lane module into receive 
mode/Wait for stop state. This signal 
allows protocol layer to initialize a lane 
module or force a bi-directional lane 
module into receive mode. This signal is 
used to solve a contention situation. 
When this signal is at high level, the lane 
module immediately transitions into HS 
receive mode. 


Active state: High 
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Le ed) E 


analog_mipi_dsi_4 
lane_DSI_FORCE 
TXSTOPMODE 2 


analog_mipi_dsi_4 
lane_DSI_STOPS 
TATEDATA 2 


analog_mipi_dsi_4 
lane _DSI_TURNR 
EQUEST 3 


analog_mipi_dsi_4 
lane DSL DIRECT 
ION 3 


analog mp dei A 
lane_DSI_TURNDI 
SABLE_3 


Function: Force lane module into 
transmit mode / Generate Stop state. 
This signal allows the protocol layer to 
force a bi-directional lane module into 
transmit mode and Stop state following 
an error indication (for example, Expired 
Timeout). When this signal is at high 
level, the lane module immediately 
transitions into transmit mode and the 
module state machine is forced into the 
Stop state. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Data Lane in Stop state. This 
signal indicates the lanemodule is in 
Stop state. This is valid for both Master 
and Slave applications. This signal is 
asynchronous to any clock in the PPI 
interface. 


Active state: High 
Synchronous to: Asynchronous 


Function: Turn around Request. This 
signal is used to indicate the protocol 
layer needs to turn the lane around, 
allowing for the other side to start 
transmitting data. TURNREQUEST is 
valid on rising edges of TXCLKESC. 


Note: TURNREQUEST is only 
meaningful for a lane that is currently 
transmitting data (DIRECTION = 0). If 
the data lane module is in receive mode 
(DIRECTION =1), this signal is ignored. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Transmit/Receive Direction. 
This signal is used to indicate the 
current direction of the lane 
interconnect. When Direction is at low 
level, the lane interconnect is in transmit 
mode. When Direction is at high level, 
the lane interconnect is inreceive mode. 


Active state: High 
Synchronous to: TxClkEsc 


Function: Disable Turn around. This 
signal is used to prevent the bi- 
directional lane from processing a turn- 
around request in the laneinterconnect. 
Note: This is useful to prevent a 
potential "lock-up" situation when 
aunidirectional lane module is connected 
to a bi-directional lane module. 
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Active state: High 
Synchronous to: Asynchronous 


analog_mipi_dsi_4 Function: Force lane module into receive 

Lane DÉI FORCE mode/Wait for stop state. This signal 

RXMODE_3 allows protocol layer to initialize a lane 
module or force a bi-directional lane 
module into receive mode. This signal is 
used to solve a contention situation. 
When this signal is at high level, the lane 
module immediately transitions into HS 
receive mode. 


Active state: High 
Synchronous to: TxClkEsc 


analog_mipi_dsi_4 Function: Force lane module into 

lane_DSI_FORCE transmit mode / Generate Stop state. 

TXSTOPMODE_3 This signal allows the protocol layer to 
force a bi-directional lane module into 
transmit mode and Stop state following 
an error indication (for example, Expired 
Timeout). When this signal is at high 
level, the lane module immediately 
transitions into transmit mode and the 
module state machine is forced into the 
Stop state. 


Active state: High 

Synchronous to: TXCLKESC 
analog_mipi_dsi_4 Function: Data Lane in Stop state. This 
lane_DSI_STOPS signal indicates the lanemodule is in 
TATEDATA_3 Stop state. This is valid for both Master 

and Slave applications. This signal is 


asynchronous to any clock in the PPI 
interface. 


Active state: High 
Synchronous to: Asynchronous 


5.31.5.94 analog_mipi_dsi_4lane_DSI_DUMY_CTRL 


analog_mipi_dsi_4lane_DSI_DUMY_CTRL(0x00 | analog _mipi_dsi_4lane_ 
000000) DSI_DUMY_CTRL 


Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 |24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | analog_mipi_dsi_4lane_analog_dsi_dumy_in 
Type 


0x00000030 


FO ee ee 
[Reset | o | o [o | o || o foto] oto toto] oo] o{o| 
pp Lslwlsleioiwalelstielesletstslle 


analog mipt del Aane analog dei dumy out 
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analog_mipi_dsi_4lane_DSI_DUMY_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
analog_mipi_dsi_4 | [31: 16] NA 
lane_analog_dsi_d 
umy_in 


analog_mipi_dsi_4 | [15: 0] RW NA 
lane_analog_dsi_d 

umy_out 

5.31.5.95 analog_mipi_dsi_4lane_REG_SEL_CFG_0 


analog_mipi_dsi_4lane_REG_SEL_CFG_0(0x00 | analog_mipi_dsi_4lane_ 
0x00000034 000000) DEG SEL CFG_0 
yo o analog mp dei Alane ` 
0x00001034 analog_mipi_dsi_4lane_REG_SEL_CFG_0 SET REG SEL CFG_0 SET 


E r analog_mipi_dsi_4lane_ 
0x00002034 analog_mipi_dsi_4lane_REG_SEL_CFG_0CLR REG SEL CFG 0 CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
dbg dbg 


dbg dbg dbg 
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s2| ` s3] ` 
Tw [| [me [mw [me [me [ow [ww or EE e? 
SI SS Eee E 


analog_mipi_dsi_4lane_REG_SEL_CFG_0 


Field Name Type SS Reset Description 
Value 
dbg_sel_analog_m | [31] 
ipi_dsi_4lane_DSI 
_TXREQUESTHS 
CLK 
dbg_sel ee T [30] 
ipi_dsi_4lane_D 
_TXULPSCLK 
dbg_sel_analog_m | [29] 
ipi_dsi_4lane DS) 
_TXULPSEXITCL 
K 
dbg_sel_analog_m | [28] RW S/C 
ipi_dsi_4lane_DSI 
_TXREQUESTDA 
TAHS_0 


dbg_sel_analog_m | [27] RW S/C 
(pL dei diane DS) 

_TXREQUESTES 

C_0 

dbg_sel_analog_m | [26] RW S/C 
ipi_dsi_4lane_DSI 

_TXLPDTESC_0 

dbg_sel ena N [25] 

ipi_dsi_4lane_D 

_TXULPSESC _| a 

dbg_sel_analog_m | [24] 

ipi del Aane DS) 

_TXULPSEXIT_0 


dbg_sel_analog_m | [23] 
ipi_dsi_4lane_ DSI 
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_0 

dbg_sel_analog_m | [22] RW S/C 
Ip) dsl diane DS) 

_TXVALIDESC_0 

dbg_sel_analog_m | [21] RW S/C 
ipi_dsi_4lane_DSI 

_TXREQUESTDA 

TAHS_1 

dbg_sel_analog_m | [20] RW S/C 
ipi_dsi_4lane_DSI 

_TXREQUESTES 

C1 

dg sel analog m | [19] RW S/C 
ipi_dsi_4lane_DSI 

_TXLPDTESC_1 

dbg_sel_analog_m | [18] RW S/C 
ipi_dsi_4lane_DSI 

_TXULPSESC_1 

dbg_sel_analog_m | [17] RW S/C 
(pL dsl diane DS) 

_TXULPSEXIT_1 

dbg_sel_analog_m | [16] RW S/C 
ipi_dsi_4lane_DSI 

_TXTRIGGERESC 

1 

dbg_sel_analog_m | [15] RW S/C 
ipi dei Aane DS 

_TXVALIDESC_1 

dbg_sel_analog_m | [14] RW. S/C 
ipi_dsi_4lane_DSI 

_TXREQUESTDA 

TAHS 2 

dbg_sel_analog_m | [13] RW S/C 
ipi_dsi_4lane DS) 

_TXREQUESTES 

C2 

dbg_sel_analog_m | [12] RW S/C 
ipi_dsi_4lane_DSI 

_TXLPDTESC_2 

dbg_sel_analog_m | [11] RW S/C 
ipi_dsi_4lane DS) 

_TXULPSESC_2 

dbg_sel_analog_m | [10] 

(pL dsl diane DS) 

_TXULPSEXIT_2 


dbg_sel_analog_m 
ipi_dsi_4lane_DSI 
_TXTRIGGERESC 
2 
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ID dei Aane DS) 

_TXVALIDESC 2 

dbg_sel_analog_m | [7] RW S/C 
ipi_dsi_4lane_DSI 

_TXREQUESTDA 

TAHS 3 

dbg_sel_analog_m RW S/C 
ipi_dsi_4lane_DSI 

_TXREQUESTES 

C2 

dg sel analog m | [5] RW S/C 
ipi_dsi_4lane_DSI 

_TXLPDTESC_3 

dbg_sel_analog_m | [4] RW S/C 
(pL dsl diane DS) 

_TXULPSESC 3 


dg sel analog m | [3] RW S/C 
(pL dsl diane DS) 

_TXULPSEXIT_3 

dbg_sel_analog_m | [2] RW S/C 
ipi_dsi_4lane_DSI 

_TXTRIGGERESC 

_3 

dbg_sel_analog_m | [1] 

Ip dei Aane DS) 

_TXVALIDESC_3 

dbg_sel_analog_m 

ipi_dsi_4lane_DSI 

_TXDATAESC_0 


5.31.5.96 analog_mipi_dsi_4lane_REG_SEL_CFG_1 


analog_mipi_dsi_4lane_REG_SEL_CFG_1(0x00 | analog_mipi_dsi_4lane_ 
000000) REG_SEL_CFG_1 


fa, e analog mipt dei Alane ` 
0x00001038 analog_mipi_dsi_4lane_REG_SEL_CFG_1 SET REG SEL CFG 1 SET 


ad e analog mipt dei Alane ` 
0x00002038 analog_mipi_dsi_4lane_REG_SEL_CFG_1 CLR REG SEL CFG 1 CLR 


Br | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


0x00000038 


Eo 
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K 
Z TO 
Tin [La [wo LL J [ow Ln EE 


E 


analog_mipi_dsi_4lane_REG_SEL_CFG_1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


a e G 
dbg_sel_analog_m | [18] 

(pL dael diane DS) 

_TXDATAESC.1 

dbg_sel_analog_m | [17] 

ipi_dsi_4lane_ DSI 

_TXDATAESC. 2 


dbg_sel_analog_m | [16] RW 
ipi_dsi_4lane_DSI 
_TXDATAESC_3 
dbg_sel_analog_m | [15] 

ipi dei Aane DS 

PG PD 5 


dbg_sel_analog_m | [14] 
Ip del Aane DS) 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 836 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


ER. SL8541E Device Specification 


bg: sel Sg m Ge 
Ip dei Aane DS 
_SHUTDOWNZ 
dbg_sel analog m [12] 
ipi_dsi_4lane_D 
_RSTZ 
dbg_sel_analog_m | [11] 
ipi_dsi_4lane_DSI 
_ENABLE_0 
dbg_sel_analog_m | [10] RW S/C 
ipi_dsi_4lane_DSI 
_ENABLE_1 
dbg_sel_analog_m RW S/C 
(pL dai diane DS) 
_ENABLE 2 
dbg_sel_analog_m RW S/C 
(pL dsl diane DS) 
_ENABLE 3 
dbg_sel_analog_m | [7] RW S/C 
Ip dei Aane DS) 
_ENABLECLK 
RW S/C 


dbg_sel_analog_m 
ipi_dsi_4lane_DSI 
_~FORCEPLL 


dbg_sel_analog_m 
Ip dei Aane DS 
_BISTON 


dbg_sel analog dé 
ipi_dsi_4lane_D 
_TESTDIN 


dbg_sel lee m 
ipi dei Aane D 
TESTEN 


dbg_sel ee h 
ipi_dsi_4lane_D 
_TESTCLK 


dbg_sel_analog_| 4 
ipi_dsi_4lane_DS 
_TESTCLR 


dbg_sel_analog_m 

ipi_dsi_4lane_ DSI 

_TURNREQUEST 
0 


5.31.5.97 analog_usb20_USB20_TEST_PIN 


0x0000003C analog_usb20_USB20_TEST_PIN(0x00000000) n a 
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analog_usb20_USB20_T 
0x0000103C analog_usb20_USB20_TEST_PIN SET EST PIN SET 


analog_usb20_USB20_T 
0x0000203C analog_usb20_USB20_ TEST PIN CLR EST PIN CLR 


EE EE a 


- d 


So STi 
secre of eS 


analog_usb20_USB20_TE analog_usb20_USB20_TE analog_usb20_USB20_BIST_MO 
STADDR STDATAOUT DE 


ree [TTT Pll PPT) ] 1 


analog_usb20_ USB20_TEST_PIN 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eg ao [se fo | SSCS 


analog_usb20_ US | [24] RW S/C Clock for TEST 
B20_TESTCLK 


analog_usb20_US | [23:16] | RW S/C Test data write bus.bits [3:0] present the 
B20_TESTDATAI test data, corresponding write 
enable is presented on bits[7:4]. 
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analog_usb20_US | [15:12] | RW S/C test interface register address. 
B20_TESTADDR If not used,tie it to 4'b0000; 
analog_usb20_US | [11] RW S/C test data out select. 
B20_TESTDATAO (a Won. 

UTSEL If not used,tie it to 1'b0; 
analog_usb20_US | [10: 7] Test data read bus 
B20_TESTDATAO 

UT 


analog_usb20_US l these signals control test mode of the 
B20_BIST_MODE usb2.0 phy. 


5'b0_0000, normal mode(default value) 
5'bO_0001, transmit hs J 

5'b0_0010, transmit hs K 

5'b0O_0011, transmit fs J 

5'b0O_0100, transmit fs K 

5'b0O_0101, transmit Is J 

5'bO_0110, transmit Is K 


5'b0_0111, transmit test package one 
times with high speed mode 


5'b0_1000, transmit test package one 
times with full speed and low speed. 


5'b0_1001,loop send and receive test 
package with high speed mode 


5'b0_1010,loop send and receive test 
package with full speed mode 


5'b0_1001,loop send and receive test 
package with low speed mode 


5'b0_1111, high speed SEO 


analog_usb20_US HS/FS/LS BIST result output 
B20_T2RCOMP 


Synchronous to "USB20_CLK" 


analog_usb20_US LPBK/BIST_T2R end flag; 


B20_LPBK_END when LPBK/BIST_T2R mode, output 1 
shows test end 


Synchronous to "USB20_CLK" 


5.31.5.98 analog_usb20_USB20_UTMI_CTL1 


0x00000040 Se a (0x0C010000 eee 


analog_usb20_USB20_U 
0x00001040 analog_usb20_USB20_UTMI_CTL1 SET TMI_CTL1 SET 

analog_usb20_USB20_U 
0x00002040 analog_usb20_USB20_UTMI_CTL1 CLR TMI CTLI CLR 
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EE a EE SE 


A 


ze Ce a 
Pen TSTST Ee e TSTS e 


analog_usb20_USB20_RESERVED 


Type 


analog_usb20_ USB20_UTMI_CTL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema ora [ROSS [o 


analog_usb20_US = ee data width and clock select. 
eee 1: 16-bits data interface(CLK frequency 
= is 30MHz). 
0: 8-bits data interface(CLK frequency is 
60MHz). 


analog_usb20_ US | [27] 1. Normal operating mode 
B20_SUSPENDM 0. Suspend mode 


analog_usb20_US | [26] RW S/C 0x1 power on reset,reset all state machines, 

B20_PORN 0: the transmit and receive FSM are 
reset, 
1: the transmit and receive FSM are 
operational 

analog_usb20_US | [25] RW S/C reset all state machines, 

B20_RESET eee 1: the transmit and receive FSM are 
reset, 
0: the transmit and receive FSM are 
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analog_usb20_US 
B20 RXERROR 


analog_usb20_US 
B20 BYPASS DR 
V_DP 


analog_usb20_US 
B20 BYPASS DR 
V_DM 


analog_usb20_US 
B20 BYPASS FS 


analog_usb20_US 


B20_BYPASS_IN_ 
DP 


analog_usb20_US 


B20_BYPASS_IN_ 


DM 


analog_usb20_US 
B20 BYPASS. OU 
T DB 


analog_usb20_US 
B20 BYPASS OU 
T DN 


UTMI+ Receive Error indicator. 
1: A receive error was detected. 
0: No error was detected. 


Synchronous to "USB20_CLK" 


This signal controls the DP data 
direction at UART function, this signal is 
valid only when USB20_BYPASS_FS 
set to 1'b1 


1:transmitter; 

O:receiver 

This signal controls the DM data 
direction at UART function, this signal is 


valid only when USB20_BYPASS_FS 
set to 1'b1 


1:transmitter; 

O:receiver 

This signal disable the data from USB to 
FS driver. 


1: Bypass the USB2.0 FS mode. The 
DP/DM pads are used by UART. 


0: Not bypass the USB2.0 FS mode. 
(design default) 


This singal is input data from UART for 
DP pad. 

This signal is valid only when the 
USB20_BYPASS FS signal is set to 
1'b1. 

If this signal is not used, tie it to ground. 
This singal is input data from UART for 
DM pad. 

This signal is valid only when the 
USB20_BYPASS FS signal is set to 
1'b1. 

If this signal is not used, tie it to ground. 
This singal is output data to UART for 
DP pad. 


This signal is valid only when the 
USB20_BYPASS FS signal is set to 
1'b1. 


If this signal is not used, leave it floating. 


This singal is output data to UART for 
DM pad. 


This signal is valid only when the 
USB20_BYPASS FS signal is set to 
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1'b1. 


analog_usb20_ US | [16] RW S/C 0x1 External Vbus valid indicatior 

B20_ VBUSVLDEX 1: The VBUS signal is valid,and the pull- 
up resistor on D+ is enabled 
0: The VBUS signal is not valid,and the 
pull-up resistor on D+ is disable 


analog_usb20_ US | [15: 0] RESERVED[2:0]: reserved 
B20_RESERVED RESERVED/4:3]: control Low Speed 
single transition time 
2'b00, 20UI(default value) 
2'b01, 16UI 
2'b10, 24Ul 
2'b11, reserved 
1 Ul is the 1 cycle of 480MHz clock 
RESERVEDJ6:5]: control TCLK2AUX 
output. 
2'b00 disable output 0 
1'b01 output 6MHz clock 
1'b10 output 12MHz clock 
2'b11 Revered 
RESERVEDJ8:7] sync head bit sel 
2'b10: detect 8bit sync head 
2'b01: detect 7bit sync head 
others detect 6bit sync head 
RESERVED[9] bypass fsls disconnect 
RESERVEDf[10] hstxcurrent select 
RESERVED[11] hstxswitch ctrl 
RESERVED[12] eop special deal with 
1'b1 disable eop special deal with 
1'b0 enable eop special deal with 
RESERVED[13] v2v tune 
RESERVED[14] enable simulation 
model 
1'b1 enable accelerated simulation 
1'b0 disable accelerated simulation 


Vi ` Spreadtrum Communications, Inc., Confidential and Proprietary 243 of 2596 Spreadtrum Communications, Inc., Confidential and Proprietary 842 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


La ` ` ` ent ovre Speciicaion 
E EE eee 


5.31.5.99 analog_usb20_USB20_BATTER_PLL 


analog_usb20_USB20_BATTER_PLL(0x000000 | analog usb20_USB20_B 
0x00000034 00) ATTER PLL 
analog_usb20_USB20 B 
0x00001044 analog_usb20_USB20 BATTER PLL SET ATTER PLL SET 


analog_usb20_USB20_B 
0x00002044 analog_usb20_USB20_ BATTER_PLL CLR ATTER PLL CLR 


Koe ee ee ae ee) 


Reserved 


SS o e 


e 


"re canan 
EHS ES ES EES ES TT TTT 


analog_usb20_USB20_BATTER_PLL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema ea o e e 


analog_usb20_US Power gating control een switch) 
B20_PS_PD_S "1": power gating the USB2.0 CORE 


power 
"0": enable the CORE power(default) 
analog_usb20_US | [ RW S/C Power gating control (large switch), 


B20 PS DD L when power up ,need delay 100us after 
PD_S set to 1'b0; 
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"1": power gating the USB2.0 CORE 
"0": enable the CORE power(default) 


analog_usb20_US 1: enable external 6KQ resistor on pin 
B20_REXTENABL VREXT; 


E 0: dsiable external 6KQ resistor on pin 
VREXT,use internal 


6KQ resistor 


analog_usb20_US DM pull up control 
B20_DMPULLUP 


"1": tie 100k ohm resistor between DM 
and VCC33A 


"0": disable such resistor (default) 


analog_usb20_HS 1 : output USB20_480_HSIC clk to HSIC 
IC_PLLON module 


0 : USB20_480M_HSIC clk disable 
analog_usb20_US RW S/C (bü 10x oversampler enable 
SE ER IbDI 5x oversampler enable 


5.31.5.100 analog_usb20_USB20_UTMI_CTL2 


0x00000048 | analog_usb20_USB20_UTMI_CTL2(0x00000000) SI a 
analog_usb20_USB20_U 
0x00001048 analog_usb20_USB20_UTMI_CTL2 SET T 


analog_usb20_USB20_U 
0x00002048 analog_usb20_USB20_UTMI_CTL2 CLR TMI CTLZ CLR 


5 EEE 2 ed EE ee TSTS Ta 
[ee re 


Set/Clr 


Reserved 
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Proce oD ele ES EES ES ES GES ES ES HHR 


analog_usb20_USB20_UTMI_CTL2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pema C e a 


analog_usb20_US ee pull down resistor enable. 
NT DPPULLDO 1: the pull down resistance on D+ is 
enable. 


0: the pull down resistance on D+ is 
enable. 


analog_usb20_US D- pull down resistor enable. 


B20_DMPULLDO 1: the pull down resistance on D- is 
WN 
enable. 
0: the pull down resistance on D- is 
enable. 


analog_usb20_US tx bit stuffing on DATAIN[7:0] when 
B20_TXBITSTUFF OPMODE[1:0] = 2'b11. 
ENABLE 1: Bit stuffing is enabled. 


0: Bit stuffing is disabled. 


Synchronous to "USB20_CLK" 


analog_usb20_US tx bit stuffing on DATAINH[7:0] when 
B20_TXBITSTUFF OPMODE[1:0] = 2'b11. 
ENABLEH 1: Bit stuffing is enabled. 


0: Bit stuffing is disabled. 


Synchronous to "USB20_CLK" 


5.31.5.101 analog_usb20_USB20_TRIMMING 


0x0000004C | analog_usb20_USB20_TRIMMING(0x03EF4301) di e 


Br |31| 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


analog_usb 
20_USB20 

Reserved TUNEHS analog_usb20_USB20_TFREGRES analog_usb20_USB20_TFHSRES 
g AMP 


w e RRC o H 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 845 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Laäepgtwprpuu 


analog usb 
20_USB20 


analog_usb20_US 
_TUNERIS B20_TUNEOTG 


C 


analog_usb20_USB20_TRIMMING 


analog_usb 
20_USB20 
_TUNEDS 


analog_usb20_USB20_TU 


NESQ 
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analog_usb 

20_USB20 

_TUNEPLL 
S 


analog_usb20_US 
B20_TUNEEQ 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE 


analog_usb20_US = 27] 
B20_TUNEHSAM 
P 


"Ei, 


analog_usb20_US 
B20_TFREGRES 


analog_usb20_ US | [20: 16] 
B20_TFHSRES 


[26: 21] 


analog_usb20_ US | [15: 14] 
B20_TUNERISE 
analog_usb20_ US | [13: 11] 
B20_TUNEOTG 
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These signals control the amount of 
current sourced to DP and DM after a J- 
to-K or K-to-J transition. 


00: OmA,Design defual 
01: 1.3mA 
10: 2.6mA 

11: 3.9mA 
These e-fuse signals adjust the internal 
REG resitor.(efuse) 
Default 
USB20_TFREGRES[5:0]=011111. 
These e-fuse signals adjust the internal 
450resitor on pin DP/DM.(efuse) 
Default 

USB20_TFHSRES[4:0]=5'b0_ 1111. 
These signals adjust the HS transmitter 
rise/fall time of DP/DM 
00: -140ps 
01: design default 
10: 140ps 
11: 280ps 
These signals adjust the voltage level for 
the VBUS valid threshold(efuse) 
011: -270mV 
010: -180mV 
001: -90mV 
000: Design default 
111: +90mV 
110: +180mV 
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101: +270mV 
100: +360mV 


l 


analog_usb20_US 
B20_TUNEDSC 


These signals adjust the voltage level for 
the threshold used to detect 


a disconnect event at the host. 
00: 551mV 

01: 575mV,Design defualt 

10: 599mV 

11: 623mV 


Squelch Threshold adjustment 


these signals adjust the voltage level for 
the threshold used to 


detect valid high-speed data. 


analog_usb20_ US 
B20_TUNESQ 


0000: 
0001: 
0010: 
0011: 
0100: 
0101: 
0110: 
0111: 
1000: 
1001: 
1010: 
1011: 
1100: 
1101: 
1110: 
1111: 


70mMV 
75mV 
80mV 
85mV 
90mV 
95mV 
100mV 
105mV 
110mV,design default. 
115mV 
120mV 
125mV 
130mV 
135mV 
140mV 
145mV 


analog_usb20_US 
B20 TUNEEQ 


These signals adjust the input buffer 
equalization steps 


000: no equalization 

001: peak 0dB 

010: peak 1dB 

011: peak 2dB 

100: peak 3dB 

101/11x: peak 4dB 

These signals adjust PLL charge pump 
current. 

00: 5.11uA 

01: 7.60uUA, design default 
10: reserved 

11: reserved 


l IT 
l 


Spreadtrum Communications, Inc., Confidential and Proprietary 


analog_usb20_US 
B20_TUNEPLLS 


847 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ! SL8541E Device Specification 


5.31.5.102 analog_usb20_USB20_PHY_BIST_TEST 


analog_usb20 USB20 PHY BIST TEST(0x0000 | analog usb20_USB20 P 
0x00000050 0000) HY BIST TEST 
analog_usb20_USB20_P 
0x00001050 analog_usb20_USB20_PHY_BIST_TEST SET EEN 


analog_usb20_USB20_P 
0x00002050 analog_usb20_USB20 PHY BIST TEST CLR HY BIST TEST CLR 


Br | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
Name Kg 


Reserved 


SS o e 


Set/Clr 


B 


ne 
C 
ea TTT TTT 


analog_usb20_USB20_PHY_BIST_TEST 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE 


analog_usb20_usb - pe 'bO : normal 
20_bistram_en 1'b1 : enter bist ram test 
analog_usb20_usb 1'b0 : normal 
20_bist_mode_en 1'b1 ` enter bist mode test 


5.31.5.103 analog_usb20_REG_SEL_CFG_0 


0x00000054 analog_usb20_REG_SEL_CFG_0(0x00000000) | 27#/09_ush20_REG_SEL 
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analog_usb20_REG_SEL 
0x00001054 analog_usb20_REG_SEL_CFG_0 SET CFG 0 SET 


0x00002054 analog_usb20_REG_SEL_CFG_0 CLR 


analog_usb20_REG_SEL 
_CFG_0 CLR 


Bit |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21| 20 | 19 | 18 | 17 | 16 | 
dbg dbg | dbg 


dbg dbg 
_sel | sel 
an | on 
alo alo 
gu | gu 
sb2 sb2 
OU 
SB 
20_ 
BY 
PA 
SS 


E EH 
Tope [me [re [mw [me fe [mw ES [ae | [we [re |e | ww [| | | 
ZEE se [se] so] se] se[ so] se] se[ se] ee] se [se] so 


analog_usb20_REG_SEL_CFG_0 


Description 
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dbg_sel_analog_u | [31] RW S/C 
sb20_USB20_TES 

TCLK 

dbg_sel_analog_u | [30] RW S/C 
sb20_ USB20_TES 

TDATAIN 

dbg_sel_analog_u | [29] RW S/C 
sb20_ USB20_TES 

TADDR 

dbg_sel_analog_u | [28] RW S/C 
sb20_ USB20_TES 

TDATAOUTSEL 

dbg_sel_analog_u | [27] RW S/C 
sb20_USB20_BIS 

T_MODE 

dbg_sel_analog_u | [26] RW S/C 
sb20_USB20_DAT 

ABUS16_8 

dbg_sel_analog_u | [25] RW S/C 
sb20_USB20_SU 

SPENDM 

dbg_sel_analog_u | [24] RW S/C 
sb20_USB20_PO 

RN 

dbg_sel_analog_u | [23] RW S/C 
sb20_USB20_RE 

SET 

dbg_sel_analog_u | [22] RW S/C 
sb20_USB20_BYP 

ASS_DRV_DP 

dbg_sel_analog_u | [21] RW S/C 
sb20_USB20_ BYP 

ASS_DRV_DM 

dbg_sel_analog_u | [20] RW S/C 
sb20_ USB20_BYP 

ASS_FS 

dbg_sel_analog_u | [19] RW S/C 
sb20_USB20_ BYP 

ASS JN Dp 

dog sel analog u | [18] RW S/C 
sb20_USB20_ BYP 

ASS_IN_DM 

dbg_sel analog d [17] 

sb20_USB20 

USVLDEXT ` 

dbg_sel Soon Ae d [16] 

sb20_USB20 

SERVED 


dbg_sel_analog_u | [15] 
sb20_USB20 PS _ 
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[PDS = e] 


oo sel_analog_u — 

sb20_USB20_PS_ 

PDL 

dbg_sel_analog_u | [13] 

sb20_USB20_RE 

XTENABLE 

dbg_sel_analog_u | [12] RW S/C 
sb20_USB20_DM 

PULLUP 

dbg_sel_analog_u | [11] RW S/C 
sb20_HSIC_PLLO 

N 

dbg_sel_analog_u | [10] RW S/C 
sb20_USB20_ SA 

MPLER_SEL 

dbg_sel_analog_u RW S/C 
sb20_USB20_DP 

PULLDOWN 

dbg_sel_analog_u RW S/C 
sb20_USB20_DM 

PULLDOWN 

dbg_sel_analog_u | [7] RW S/C 
sb20_USB20_TXB 

ITSTUFFENABLE 

dbg_sel_analog_u RW S/C 
sb20_ USB20_TXB 

ITSTUFFENABLE 

H 

dbg_sel_analog_u | [5] RW S/C 
sb20_USB20_TU 

NEHSAMP 

dbg_sel_analog_u | [4] RW S/C 
sb20_ USB20_TFR 

EGRES 

dbg_sel_analog_u | [3] RW S/C 
sb20_USB20_TFH 

SRES 

dbg_sel_analog_u_ | [2] RW S/C 
sb20_USB20_ TU 

NERISE 

dbg_sel_analog_u | [1] RW S/C 
sb20_USB20_TU 

NEOTG 

dbg_sel_analog_u RW S/C 
sb20_USB20_TU 

NEDSC 
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5.31.5.104 analog_usb20_REG_SEL_CFG_1 


0x00000058 analog_usb20_REG_SEL_CFG_1(0x00000000) RER 
0x00001058 analog _usb20 REG SEL_CFG_1 SET be eae 


analog_usb20_REG_SEL 
0x00002058 analog_usb20_REG_SEL_CFG_1 CLR “CFG 1CLR 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


we TS = SS 


Set/Clr SIC 


E 
Best RS IS | A 
Ep Le Twleletoiwle let le eat 


_sel 

_an 

S S alo 
g_u 

oa be sb2 
Reserved 0_U 
= 8 SB 
20_ 

S ~] TU 
NE 

PLL 


E 
SQ Q S 


Set/Clr 


analog_usb20_REG_SEL_CFG_1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eea fea [RO [soe | SSCS 


dbg_sel_analog_u | [2] RW S/C 
sb20_USB20_TU 
NESQ 


dbg_sel_analog_u | [1] RW S/C 
sb20_USB20_ TU 

NEEQ 

dbg_sel_analog_u RW S/C 
sb20_USB20_ TU 

NEPLLS 
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5.31.5.104.1 ANLG PHY GROUP REG ANLG PHY TOP RE Register Address Map 


Base address: 0x403E0000 
Base address(Set Reg): 0x403E1000 
Base address(Clear Reg): 0x403E2000 


0x0000 analog_top REG SEL CEG | analog_top REG_SEL_CFG_0 
_0 

0x0004 analog op REG SEL CEG | analog_top REG_SEL_CFG_1 
4 


0x0008 analog_top_REG_CTRL_0 analog_top_REG_CTRL_0O 
0x000C analog_top_REG_CTRL_1 analog_top_REG_CTRL_1 
0x0010 analog_top_REG_CTRL_2 analog_top_REG_CTRL_2 


0x0014 analog jop REG CTRL DU | analog jop REG_CTRL_DUMY 
MY 


5.31.5.105 analog_top REG_SEL_CFG_0 


0x00000000 analog top_REG_SEL_CFG_0(0x00000000) | 27a!09_top-REG_SEL_C 
analog Top REG SEL C 
0x00001000 analog Top REG_SEL_CFG_0 SET FG 0 SET 


analog Top REG SEL C 
0x00002000 analog Top HEG SEL CFG 0 CLR FG 0CLR 


Bi | st | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 


m 


T 


dbg | dbg | dbg | dbg | dbg | dbg | dbg | dbg | dbg dbg dbg dbg dbg dbg dbg dbg 
sel sel sel sel sel sel sel sel sel sel sel sel sel sel sel sel 
an an an an an an an an an an an an an an an an 
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Sm e EE 


analog jop REG SEL CEG 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


cae a 
dbg_sel_analog_ef | [23] 

Ce 1_1_efs1_enk 

dbg_sel_analog_ef | [22] 

yse_ 1_1_efs1_enk 

dbg_sel_analog_ef | [21] 

yse_ 1_0_efs1_enk 

dbg_sel_analog_ef | [20] 

use_1_0 efs1_enk 

1 

dbg_sel ek cl [19] 

| top_LPLL_RE 

SEL 

dbg_sel ia £ [18] 

| top TWPLL_R 

E SEL 

dbg_sel_analog_pl | [17] RW S/C 
L top _TWPLL_PD 

dbg_sel_analog_pl | [16] RW S/C 
L top _LPLL_PD 

dbg_sel_analog_pl | [15] RW S/C 
L jop GPL PD 

dbg_sel_analog_pl | [14] RW S/C 
|_top_IPLL_PD 

dbg_sel aaa Od. p! [13] 

| top TWPLL_R 
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RS SS ld 
WG analog Pl [12] RW S/C 
|_ rop _LPLL_RS 

dbg_sel Bala 2 P [11] 

| top_GPLL_R 

dbg_sel_analog_pl | [10] 

| top_IPLL_RST 

dbg_sel_analog_pl 

| top TWPLL_DIV 

2_EN 

dbg_sel_analog_pl RW S/C 
| top TWPLL_DIV 

2 EN 

dg sel analog pl | [7] RW S/C 
| top TWPLL_DIV 

5 EN 

dbg_sel_analog_pl RW S/C 
| top TWPLL_DIV 

7_EN 

dbg_sel_analog_pl | [5] RW S/C 
| top LPLL_DIV2 

EN 

dbg_sel_analog_pl | [4] RW S/C 
| top LPLL_DIV3 

EN 

dbg_sel_analog_pl | [3] RW S/C 
| top LPLL_DIV5 

EN 

dbg_sel_analog_pl | [2] RW S/C 
| top _GPLL_CLK 

OUT_EN 

dbg_sel_analog_pl | [1] RW S/C 
| top_IPLL_DIV2 

EN 

dbg_sel_analog_pl RW S/C 
| top_IPLL_DIV3 

EN 


5.31.5.106 analog_top REG_SEL_CFG_1 


0x00000004 analog top_REG_SEL_CFG_1(0x00000000) | 27@!09_top_REG_SEL_C 
analog Top REG SEL C 
0x00001004 analog jop REG_SEL_CFG_1 SET FG 1 SET 


analog Top REG SEL C 
FG_1CLR 


0x00002004 analog_top_REG_SEL_CFG_1CLR 


PES EE ee E 
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_ 


— oi N N 
EE 


analog_top REG SEL CEO? 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ieee [rose fe S 


dbg_sel_analog_u | [20] RW S/C 
sb20_usb20 PS __ 

DD G 

dog sel analog u | [19] RW S/C 
sb20_usb20 PS __ 

DD L 
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dbg_sel_analog_m 
ipi_dsi_4lane_DSI 


dbg_sel_analog_m 
ipi_dsi_4lane_DSI 
PG PDL 
dbg_sel_analog_m 
ipi_csi_4lane_CSIl 
PG PDS 
dbg_sel_analog_m 
ipi_csi_4lane_CSIl 
PG PDL 
dbg_sel_analog_m 
ipi_csi_2p2lane_C 
SLPS PD SG 
dbg_sel_analog_m 
ipi_csi_2p2lane_C 
SLPS PD L 


dbg. sel analog d 
D fm Top DPLL 
_DIV_SEL 


dbg_sel_analog_d 
ol Um Top DPI 
Town" EN 


dbg_sel_analog_d | [10] 
PL Jm | top DPLL 
GE 

D fm Top DPLL 
_RST 
dbg_sel_analog_d RW S/C 
pll_thm_top_THM 

PD 

dbg_sel -analog s d |[7] 
SI y Top TH 

dbg. sel analog d 

By éi top_THM 
dbg_sel_analog_m | [5] 
pll_thm_top_MPLL 
_CLKOUT_EN 
dbg_sel_analog_m | [4] 
Bad m ep MET) 
SE sel analog ` dé [3] 
D grt top _MPLL 


SE sel_analog_m | [2] 
ol fm jop THM 
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dbg_sel_analog_m 
pll_thm_top_THM 
RSTN 


dbg_sel_analog_m 
pll_thm_top_THM 
RUN 


5.31.5.107 analog_top HEG CTRL 0 


0x00000008 analog top REG_CTRL_0(0x051AAEBD) analog_top TR QLA 
0x00001008 analog top REG CTRL 0 SET analog_top da a V 


0x00002008 analog top REG _CTRL_OCLR R aa, 7 : 4 NI, 


EIERE EE HE EE 


analog ol | analog ol ` 
Reserved top_LPLL_ | top _TWPLL 
REF_SEL _REF_SEL 


ze IIIe 
Pen Taa Ta TSTS TTS TS TSTST 


EDO LL fm oo 
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analog_top_REG_CTRL_0O 


Field Name Type | Set/Cle | Reset Description 
ar Value 


een Ro [se jo | SSS 
analog Pll top_LP [26:25] | RW S/C 0x2 
LL_REF_S 

analog_pll_top_T [24: 23] 

WPLL_REF_SEL 

analog DD op D [22] 

OUT_TSEN_SDA 

DC_SEL 

analog_pll_top_IP | [21] 

LL LOCK DONE 

analog o Top Ip | [20] 

LL DIV3 EN 

analog_pll_top_IP | [19] RW S/C 0x1 
LL_DIV2_EN 

analog_pll_top_IP [18] RW S/C 

LL_R 

Sr RO 
o pll_top_G | [16] 

PLL LOCK_DON 

analog_pll_top_G | [15] 

PLL_CLKOUT_EN 

analog _pll_top G | [14] RW S/C 

PLL_RST 

analog_pll_top_G | [13] RW S/C 0x1 
PLL_PD 

analog_pll_top_LP | [12] S/C 

LL LOCK DONE 

analog o Top LP | [11] RW S/C 0x1 
LL_DIV5_EN 

analog_pll_top_LP | [10] RW S/C 0x1 
LL_DIV3_EN 

analog_pll_top_LP RW S/C 0x1 
LL_DIV2_EN 

analog_pll_top_LP RW S/C 

LL_RST 


mae a [aw je a [SCS 
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analog_pll_top_T 
NE LOCK_DO 
analog_pll_top [5] 
WPLL_DIV7_ Ku 
analog ol jop T [4] 
WPLL_DIV5_EN 


analog_pll_top_T [3] RW S/C 0x1 
WPLL_DIV3_EN 

analog_pll_top_T [2] RW S/C 0x1 
WPLL_DIV2_EN 

analog_pll_top_T [1] RW S/C 
WPLL_RST 

analog_pll_top_T RW S/C 0x1 
WPLL_PD 


5.31.5.108 analog_top_REG_CTRL_1 


0x0000000C analog_top_REG_CTRL_1(0x00FC4A95) dnie anù 
0x0000100C analog_top_REG_CTRL_1 SET anaoa op Er A s 


0x0000200C analog top REG _CTRL_1CLR GE ea 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19| 18 | 17 | 16 | 


i L L : e E analog dol 

= thm_to 
Reserved Eege 
la SEL 


analog dol 
_thm_top_ 
DPLL_DIV_ 
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me ES 


analog_top_REG_CTRL_1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pra[ro_ [se jo | SC 
S eo [25] RW S/C 

20_PS_PD_S 

analog_usb20_usb | [24] 

20 PS DD L 


analog_ re cal Q [23] 
lane_ DSL 
S NZE ge Q [22] 
lane_ DSL 
analogs mipi E D [21] 
age CSI_P 


Sep mipi E D [20] 

lane_ CSI_P 

Pee mipi_csi 6 [19] 

ee CSLRS P 

and wie Sad [18] 

p2lane_CSI_PS D 

DL 

analog_dpll_thm_t | [17:14] | RW S/C 0x1 
op_DPLL_DIV_SE 

L 

analog_dpll_thm_t | [13] RW S/C 
op_THM_RUN 

analog _dpll_thm_t | [12] RW S/C 
op_THM_RSTN 
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analog-dpll fhm_t [11] RW S/C 0x1 
op_THM_P 

analog ` e? ate | t | [10] 

op DPLL_L 

DONE 

analog_dpll_thm_t 

op_DPLL_CLKOU 

T_EN 

analog_dpll_thm_t RW S/C 
op_DPLL_RST 

analog_dpll_thm_t | [7] RW S/C 0x1 
op_DPLL_PD 

analog_mpll_thm_t RW S/C 
op_THM_RUN 


analog mpl thmt [5] RW S/C 
op_THM_R 

analog ` me thm_t | [4] 

op_THM 


analog_ Set thm_t | [3] 
op_MPLL_LOCK_ 
DONE 
analog_mpll_thm_t | [2] 
op_MPLL_CLKOU 
T_EN 

analog_ Wa Sch t | [1] 
op_MPLL_R 
analog_mpll_thm_t 
op_MPLL_PD 


5.31.5.109 analog_top REG CTRL 2 


0x00000010 analog _top REG CTRL_2(0x0280000E) analog_top_REG_CTRL_ 
0x00001010 analog top REG CTRL_2 SET naz ag 


0x00002010 analog_top_REG_CTRL_2 CLR analog SE e CTRL_ 


Cae [ee [ess 2 [epee ele 


- a 
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s Taa TSTS TS TZ TSTS TSTST 


analog doll l 
_thm_top_t i analog_mpll_thm_top_thm_data 
hm_data 


ze REESEN 


analog_top_REG_CTRL_2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE 


analog- rf_tsenadc = 
k_sel 
Sg rf_oscadc_ | [26] 
clk_sel 
analog_efuse_1_1 | [25] 
_efs1_enk2 
analog_efuse_1_1 | [24] RW S/C 
_efs1_enk1 
analog _efuse_1_0 | [23] RW S/C 0x1 
_efs1_enk2 


analog_efuse_1_0 | [22] RW S/C 
efel enk) 

analog doll hm T | [21: 14] S/C 
op_thm_data 

analog_dpll_thm_t | [13] S/C 
op_thm_valid 

analog_mpll_thm_t | [12: 5] S/C 
op_thm_data 

analog_mpll_thm_t | [4] S/C 
op_thm_valid 

EE R 9 
en 
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T 
en 


csi_2p2lane_iso_s | [1] 
w_en 


ENEE 


5.31.5.110 analog_top REG_CTRL_DUMY 


0x00000014 analog top REG_CTRL_DUMY(0x00000000) analog_top_REG_ CTi 
0x00001014 analog_top_REG_CTRL_DUMY SET analog top P éi a 


analog_top_REG_CTRL_ 
0x00002014 analog_top_REG_CTRL_DUMY CLR DUMY CLR 


pp |31| 30 | 29 | 28 | 27 | 28 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
[Name legen lt 


analog_top_dumy_in 


Pe [es Ee 
EE Ka Ra EES E EL AC Le eee 
| pit e ue e RU E HR RH RE RH EE ERE 
Name analog Top dumy out 

Tyee | 


Type RW 


eel PPP) Pl PPP PP), 


analog_top_REG_CTRL_DUMY 


Field Name Type | Set/Cle | Reset Description 
ar Value 


_in 
_ out 
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5.31.6 Application notes 
5.31.7 Implementations 


5.31.8 Future improvements 


5.32 Aon Security Register 
5.32.1 Overview 

5.32.2 Features 

5.32.3 Signal description 
5.32.4 | Funtion description 


5.32.5 Control registers 


5.32.5.1 Memory map 


Base Addr Range Addr Map Description 
0x3201_0000 0x3201_FFFF SEC TZPC 
0x3205_0000 0x3205_FFFF SEC RTC 
0x3203_0000 0x3203_FFFF SEC REG 


5.32.5.2 Register description 


Base address: 0x32050000 
Base address(Set Reg): 0x32051000 
Base address(Clear Reg): 0x32052000 


onorar [rame T S 
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5.32.5.3 SEC ER 


5 Ten Ta Tass Tass Taa [aS 
| Name | Reserved 

Pie [OO 
| Reset | of ofofo ol 

Bi | asf v4 lna TS [a 


BER 


S BCEE 


Set/Clr SIC 


BEC ER 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ETH T 


SEO- EIC_RTCDV RW RTC DIV5 Clock Enable of SEC EIC. 
Active High; 
: : Disable RTC DIV5 Clock; 
: Enable RTC DIV5 Clock; 


SEC_EIC_RTC_E RW S/C 0x1 RTC Clock Enable of SEC EIC. Active 
B High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 


SEC_EIC_EB SECURITY EIC enable 
0 : disable; 
1 : enable. 
SEC_GPIO_EB SECURITY GPIO enable 
0 : disable; 
1 : enable. 
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BEC RTC CLK SECURITY RTC enable 
0 : disable rtc clk 32k 
1: enable rtc clk 32k 


SEC_WDG_EB SECURITY WDG enable 
0 : disable 
1 : enable wdg 
SEC_WDG_RTC_ | [4] SECURITY WDG rtc enable 
EB 0 : disable 
1 : enable wdg rtc 
SEC_RTC_EB [3] SECURITY RTC module enable pclk 
0 : disable 
1 : enable rtc_cnt_top 


GATE_EB 


SEC_TMR_EB [2] SECURITY TMR enable 
0: disable 
1: enable rtc tmr 


SEC TMH RTC [1] SECURITY TMR rtc enable 
EB 0 : disable 
1: enable wdg rtc 


SEC_TZPC_EB SECURITY Trust zone protection control 
enable 
0 : disable 
1: enable 


5.32.5.4 SEC_SOFT_RST 
SEC_SOFT_RST(0x00000000) SEC_SOFT_RST 


SEC_SOFT_RST SET SEC_SOFT_RST SET 


0x00002004 SEC_SOFT_RST CLR SEC_SOFT_RST CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 2 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


Reserved 
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Sep LI 


EE EESESESES EES RER EAESESER 


SEC_SOFT_RST 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema C e e 


SEC_EIC_SOFT_ DEN EIC soft rst. 
RST 0 : no effect 

1: reset 
SEC_GPIO_RST SECURITY GPIO soft rst. 

0: no effect 

1: reset 
SEC_WDG_SOFT SECURITY WDG rtc enable 
_RST 0: no effect 

1: reset 
SEC_RTC_SOFT_ SECURITY RTC enable 
RST 0: no effect 

1: reset 
SEC_TMR_SOFT SECURITY TMR rtc enable 
_RST 0 : no effect 

1: reset 


SEC_TZPC_SOFT SECURITY Trust zone protection control 
_RST enable 


0 : no effect 
1: reset 


5.32.5.5 FUNCDMA NORMAL ER 
0x00000008 FUNCDMA_NORMAL_EB(0x00000000) 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 | 17 | 16 | 


Reserved 


a o a S S S S 
Peset | o | o | o | e ere Eer 
e» EE 


fun 
cd 


Reserved 
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FUNCDMA_NORMAL_EB 


Field Name Type SE Reset Description 
Value 


sae [oo Se 


funcdma_normal_ 
eb 


5.32.5.6 CA53_CFG_CTRL 


0x0000000C CA53 configuration control(0x00000000) CA53_CFG_CTRL 


, ` CA53 configuration 
0x0000100C CA53 configuration control SET control SET 


Ç s CA53 configuration 
0x0000200C CA53 configuration control CLR control CLR 


AE Ee AA AA eee S 
| Nee WEE 


Reserved 
mes R 
SEE 


B 


E D ` sem 


ETH a Ol Cees 


CA53 configuration control 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


eg a [Rose fo | SOS 


CA53_GIC_CFGS RW S/C Disable write access to some secure 
DISABLE GIC registers. 

0 - Enable 

1 - Disable 


CT o e fe S 
CTT HE o S 


5.32.5.7 secure_efuse_boundry 


0x00000010 secure_efuse_boundry(0x00000048) secure_efuse_boundry 


0x00001010 secure_efuse_boundry SET Ke — geit 


0x00002010 secure_efuse_boundry CLR EE 


Bi Ia | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


Type 
Set/Clr 


Set/Clr 


secure_efuse_boundry 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena a o e S 


RR 
y 


5.32.5.8 DMA SEC EB 


0x00000014 DMA_SEC_EB(0x00000000) DMA_SEC_EB 
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Cen TnS] sls Laas TSTS Ta 
C E 


Reserved 


pType E 


Set/Clr 


- S 


Type 


me TSTST TSTST TTT TTT 


DMA SEC ER 
Field Name Type | Set/Cle | Reset Description 
ar Value 


reserved [31: 1] aon dma enable in security mode 
1: enable aon dma in security mode 
mg disable aon dma in security mode 


5.32.5.9 EFUSE_SEC_EB 


EFUSE_SEC_EB(0x00000000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


m ee ee 
Pen TSTST TS T 


Reserved 
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Set/Clr 


EFUSE_SEC_EB 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reserved (31: 1] efuse controller enable in security mode 
1: enable efuse controller in security 
mode 
2.disable efuse controller in security 
se 


5.32.6 Application notes 


5.32.7 Implementations 


Future improvements 


5.33 Audio Subsystem 
5.33.1 Overview 

5.33.2 Audio codec digital parts 
5.33.3 Overview 

5.33.4 Features 

5.33.5 Signal description 

5.33.6 | Funtion description 


5.33.7 Control registers 


5.33.7.1 Memory map 


Base Addr Range Addr Map Description 
0x4000_0000 0x4000_FFFF Audio register description 
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5.33.7.2 


Register description 


http://shsvn03.sprd.com/svn/CHIP/DigitallP/aud/r6p0/AUD 2AD Module Design Specification r6p0.doc 


5.33.8 
5.33.9 


Application notes 


Implementations 


5.33.10 Future improvements 


5.34 VBC interface 


5.34.1 


5.34.2 


Overview 


The VBC module is designed as a digital interface, for software control and data handling 
with Audio Codec. Digital high-pass IIR filters, SRC, digital gain, side tone module and loop 
path are also implemented in VBC for special applications. 


Features 


APB bus is supported in VBC module interface, used to access the same VBC control 
registers 


Support two ADC channels 

Support two DAC channels 

Support two more DAC interface for software 

Support mute digital gain mix of DAC and external DAC 


Slave IIS serial interface for ADC and DAC channels with Codec or other masters like 
FM and BT. 


Support 5 groups of ADC/DAC IIS interface selected by software 
2 320x24 FIFO are used as ADC data buffer. 


4 320x24 FIFO are used as DAC data buffer. 

Support DMA access 

DAC 6th-order IIR filter are designed for application such as high-pass filter and EQ 
DAC auto-level control(ALC) is supported 

Another 4""-order IIR filter are implemented as EQ, and the position of the 4"-order EQ 
can be configured to be in front of ALC or behind ALC 

DAC noise gate is implemented 

DAC digital gain is supported 

Two channel data of DAC can be mixed by different ways 

DAC output limit is supported 

DAC output can be selected as 16 bits or 24 bits 

ADC SRC is implemented for converting sample rate 

ADC digital gain is supported 

Side tone is supported 

High-pass filter is included in side-tone 

Two channel data of side tone can be mixed by different way 
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e ADC input signal can be sent to DAC through side tone, mixed with DAC data at two 
positions 

e DAC output signal can loop to ADC 

e ADC01 interrupts will be sent to software if one ADC FIFO is almost full 

s DAC interrupt will be sent to software if one DAC FIFO is almost empty 


5.34.3 Signal description 


5.34.4  Funtion description 


APB bus is able to access VBC control register. Through configuring register, four channels 
ADCO, ADC1, DACO and DAC1 can be shut down independently. All VBC function modules work at 26M 
clock, which can also be shut down. Interrupt will be sent to software after the data in the FIFO is almost 
full for ADC channel, or almost empty for DAC channel. 


DMA hardware channel is provided for ADC and DAC respectively. Instead of interrupt, DMA 
request will be sent to DMA after the data in the FIFO is almost full for ADC channel, or almost empty for 
DAC channel. 

Async-FlFO is implemented at the boundary of 125 clock domain and the VBC function clock 
domain. 


One of the five group 125 interface is selected to be connected with VBC. 


5.34.41 Path Control and Function Module 
Dgmixer 7 
T | +/-/0 I 70 
HL- i M KOD > c S Gei 2 | a p> Al 
o | Tiap\ E G i N N F I 
| x Q + G C I 1. 
s E +/-/0 NS r : +/-/0 Ic H F S 
P a r SS He TRN pro 
0 | T A 
F | side tone 
LR e bit Gi BW lr TI 
Z H l FIFO 
A F Z Z 
I s I 
S I F 24bit: 7 Gi A A 
I a. ‘an ee ' HPF 
| AA 
H MIXER 
pA A 
de d i MUX MUX 
: adc_dg =|; i S La 0 
a Le U La 
e- L La a U a wëlt xX 
9 S T S F < I 
aol | Ñ. 
F ua C F S 
ai) a Gi g< H ha u a 
0 S "La 0 
Figure VBC Path Control 
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5.34.5 Control registers 


5.34.5.1 Memory map 


SL8541E Device Specification 


Base Addr Range 


Addr Map Description 


0x4002_0000 0x4002_FFFF 


VDC register description 


5.34.5.2 Register description 


http://shsvn03.sprd.com/svn/CHIP/DigitallP/vbc_v3/r2p0/VBC Design Specification.doc 


5.34.6 Application notes 
5.34.7 Implementations 


5.34.8 Future improvements 


5.35 Debug Bus 

5.35.1 Overview 

5.35.2 Features 

5.35.3 Signal description 
5.35.4 Funtion description 
5.35.5 Control registers 


5.35.6 Application notes 


Jl, http://shsvn03.sprd.com/svn/CHIP/ASIC/SL8541E/ASIC/Architecture/SL8541E JTAG.vsd 


debug_bus sheet. 
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(16° h0, debug _bus_from_ap[15:0]} 


Register debug bus select 


{16' h0, debug_bus_from_pubcp[15:0]} 


debug bus Trop wtlep[31;0] 


{22" h0, debug bus_from wen[9:0]) > 


Pad_dbg_bus_data[31:0] 
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SD2_CLK 


pad_dbg bus [0] x 


debug_bus_fron_ddr[31:0] 


> 8° hos 
> | 8h06 
De hO, debug_bus_from_mm[15:0]) A 
WEN h ~ Fdna_debug_bus 
thers 
debug_bus_from_aon[81:0] 32" h0 
g 


{16 h0, debug bus from rfti[15:0]} 


dap debug bus select 


Lo 


ml 


N 


5.35.7 


dap_dbug_bus_se1(31] 


FMDA debug bus select 


Future improvements 


V1.1 
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Implementations 


Dbg_bus_se1 [4:0] (AON APB REG) 


a om 


fe bus sel [4:0] (AON APB REG) 
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6 AP Subsystem 


6.1 Overview 


All the masters of application subsystem and periphers are integrated in this system, and the main bus 
matrix is nic400 .CA53 will be in charge of the booting of chip, and shared iRAM will be initialized for CM4 


and other processors. 


6.2 Processor 


The CA53 processor is a configurable ARM IP provides a standardized baseline to create SOC. The cpu 


SL8541E Device Specification 


cluster have four core with private 32K L1 ICache and 32K L1 DCache inside, they share 256KB L2 
cache. Process is running 1.3G @1.1v ,providing strong performance. 


6.3 AP Memory Map 


The address bus is 35-bit wide and the address map is presented in this section. 


Table 6-1 AP memory map 


Address Range 


Start Address 


End Address 


Module Name 


0x0000_0000 


0x0002_4FFF 


Share RAM For AP 


0x0002_5000 0x000F_FFFF Reserved. 
0x0010_0000 0x0011_FFFF Boot ROM 
0x0012_0000 0x00FF_FFFF Reserved. 
0x0100_0000 0x02FF_FFFF Coresight SYS 
0x0300_0000 OxOFFF_FFFF Reserved. 
0x1000_0000 0x11FF_FFFF Reserved. 
0x1200_0000 0x1200_7FFF CA53 GIC400 cfg 
0x1200_8000 0x1 FFF_FFFF Reserved. 
0x2000_0000 0x200F_FFFF Reserved 


0x2010_0000 


0x201F_FFFF 


DMA Control Register 


0x2020_0000 


0x202F_FFFF 


USB 2.0 OTG Control Register 


0x2030_0000 


0x203F_FFFF 


SDIOO Control Register 
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0x2040_0000 


0x204F_FFFF 
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SDIO1 Control Register 


0x2050_0000 


0x205F_FFFF 


Reserved 


0x2060_0000 


Ox206F_FFFF 


eMMC Control Register 


0x2070_0000 


0x207F_FFFF 


Reserved 


0x2080_0000 


0x208F_FFFF 


DispO Control Register (including 


DISPC MMU) 


0x2090_0000 


0x209F_FFFF 


Reserved 


0x20A0_0000 


Ox20AF_FFFF 


GSP Reg (including GSP MMU ) 


0x20B0_0000 


Ox20CF_FFFF 


Reserved 


0x20D0_0000 


0x20DF_FFFF 


Reserved 


0x20E0_0000 


Ox20EF_FFFF 


AHB Control Register 


0x20F0_0000 


0x212F_FFFF 


Reserved 


0x2130_0000 


0x213F_FFFF 


Reserved 


0x2140_0000 


0x214F_FFFF 


Reserved 


0x2150_0000 


0x215F_FFFF 


AP CKG Reg 


0x2160_0000 


0x217F_FFFF 


Reserved 


0x2180_0000 


0x218F_FFFF 


DSI Control Register 


0x2190_0000 


0x219F_FFFF 


VSP Control Register 


0x21A0_0000 


0x21AF_FFFF 


NAND Control Register 


0x21B0_0000 


0x21BF_FFFF 


Reserved 


0x21C0_0000 


0x21CF_FFFF 


Reserved 


0x21D0_0000 


0x21DF_FFFF 


Public-CE 


0x21E0_0000 


0x21EF_FFFF 


Private-CE 


0x21F0_0000 


Ox2FFF_FFFF 


Reserved 


0x3000_0000 


Ox5FFF_FFFF 


AON Peripherals1 


0x6000_0000 


Ox600F_FFFF 


MALI T820 Control Register 


0x6010_0000 


0x601F_FFFF 


GPU APB REG 


0x6020_0000 


0x607F_FFFF 


Reserved 


0x6080_0000 


Ox608F_FFFF 


DCAM Controller Register 


0x6090_0000 


Ox609F_FFFF 


Reserved 
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0x60A0_0000 


Ox60AF_FFFF 
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ISP Control Register 


0x60B0_0000 


Ox60BF_FFFF 


JPG Control Register 


0x60C0_0000 


Ox60CF_FFFF 


CSI-4 Controller Register; 


0x60D0_0000 


Ox60DF_FFFF 


MM AHB Reg 


0x60E0_0000 


Ox60EF_FFFF 


MM CKG 


0x6100_0000 


0x610F_FFFF 


CPP 


0x6120_0000 


0x612F_FFFF 


CSI-2X2 Controller Register 


0x6130_0000 


Ox6FFF_FFFF 


Reserved 


0x7000_0000 


0x700F_FFFF 


Reserved 


0x7010_0000 


0x701F_FFFF 


UART1 Register 


0x7020_0000 


0x702F_FFFF 


Reserved 


0x7030_0000 


0x703F_FFFF 


Reserved 


0x7040_0000 


0x704F_FFFF 


Reserved 


0x7050_0000 


0x705F_FFFF 


I2CO Register 


0x7060_0000 


Ox706F_FFFF 


I2C1 Register 


0x7070_0000 


0x707F_FFFF 


I2C2 Register 


0x7080_0000 


0x708F_FFFF 


I2C3 Register 


0x7090_0000 


0x709F_FFFF 


I2C4 Register 


0x70A0_0000 


0Ox70AF_FFFF 


SPIO Register 


0x70B0_0000 


0x70BF_FFFF 


SPI1 Register 


0x70C0_0000 


0x70CF_FFFF 


SPI2 Register 


0x70D0_0000 


0x70DF_FFFF 


ISO Register 


0x70E0_0000 


0x70EF_FFFF 


Reserved 


0x70F0_0000 


Ox70FF_FFFF 


Reserved 


0x7100_0000 


0x710F_FFFF 


Reserved 


0x7110_0000 


0x711F_FFFF 


SIMO Register 


0x7120_0000 


0x712F_FFFF 


Reserved 


0x7130_0000 


0x713F_FFFF 


APB Register 


0x7140_0000 


0x714F_FFFF 


INTC 0 Register 


0x7150_0000 


0x715F_FFFF 


INTC 1 Register 
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0x7160_0000 Ox716F_FFFF | INTC 2 Register 
0x7170_0000 Ox717F_FFFF | INTC 3 Register 
0x7180_0000 Ox7FFF_FFFF Reserved 
0x8000_0000 Ox1_7FFF_FFFF | 4G DDR 


6.4 Interrupt 
In AP system, four inte support 128 interruption, the interruption come from ca53/AP IP/AON. 


Table 6-2 ap interruption list 


int_dfi_bus_monitor_pub High Level 127 
~nEXTRRIRQ low Level 126 
int_req_isp_ch1 High Level 125 
int_req_ca53_wdg High Level 124 
int_req_ap_wdg High Level 123 
int_req_avs High Level 122 
int_req_ap_tmr4 High Level 121 
int_req_ap_tmr3 High Level 120 
int_req_ap_tmr2 High Level 119 
int_req_ap_tmr1 High Level 118 
~nCNTPSIRQ([3] low Level 117 
~nCNTPSIRQ([2] low Level 116 
~nCNTPSIRQ([1] low Level 115 
~nCNTPSIRQ([0] low Level 114 
~nCNTPNSIRQ[3] low Level 113 
~nCNTPNSIRQ[2] low Level 112 
~nCNTPNSIRQ[1] low Level 111 
~nCNTPNSIRQ[O] low Level 110 
~nCNTHPIRQ[3] low Level 109 
~nCNTHPIRQ([2] low Level 108 
~nCNTHPIRQ[1] low Level 107 
~nCNTHPIRQ[O] low Level 106 
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~nCNTVIRQ[3] low Level 105 
~nCNTVIRQ[2] low Level 104 
~nCNTVIRQ[1] low Level 103 
~nCNTVIRQ[O] low Level 102 
~nCTIIRQ(3] low Level 101 
~nCTIIRQ(2] low Level 100 
~nCTIIRQ(1] low Level 99 
~nCTIIRQ(O} low Level 98 
1'bO 97 
1'bO 96 
~npmuirq_o[3] low Level 95 
“~npmuirq_o[2] low Level 94 
“~npmuirq_o[1] low Level 93 
~“npmuirq_o[0] low Level 92 
int_req_pwr_down_all High Level 91 
int_req_pwr_up_all High Level 90 
int_req_pwr_up_pub High Level 89 
int_req_pwr_up_ap High Level 88 
1'bO High Level 87 
int_req_pub_busmon High Level 86 
int_req_aon_sec_wdg High Level 85 
int_req_cp1_wdg High Level 84 
int_req_cpO_wdg High Level 83 
int_sec_aon_req_dma High Level 82 
int_req_aon_dma_chn_start_chn[3] High Level 81 
int_req_aon_dma_chn_start_chn[2] High Level 80 
int_req_aon_dma_chn_start_chn[1] High Level 79 
int_req_aon_dma_chn_start_chn[0] High Level 78 
int_req_thm1 High Level 77 
int_req_cp2_wdg High Level 76 
int_req_aon_sec_tmr0O High Level 75 
int_req_aon_sec_tmr1 High Level 74 
int_req_aon_sec_tmr2 High Level 73 
int_req_csi2_r1_s High Level 72 
int_req_csi2_r2_s High Level 71 
int_req_aon_dma_ap High Level 70 
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int_req_mbox_tar_ap High Level 69 
int_req_mbox_src_ap High Level 68 
int_req_djtag High Level 67 
int_req_dcam1 High Level 66 
1'bO 65 
1'bO 64 
int_req_sec_gpio High Level 63 
int_req_sec_eic High Level 62 
int_req_dmc_mpu_vio High Level 61 
int_req_emmc High Level 60 
int_req_nandc High Level 59 
int_req_sdio1 High Level 58 
int_req_sdioO High Level 57 
int_req_aon_sec_rtc High Level 56 
int_req_otg High Level 55 
int_req_ce_pub High Level 54 
int_req_ce_sec High Level 53 
int_sec_req_dma High Level 52 
int_req_gsp High Level 51 
int_req_dma High Level 50 
int_req_dsi[1] High Level 49 
int_req_dsi[O] High Level 48 
Int reg det ol High Level 47 
int_req_dispc High Level 46 
int_req_dcamO High Level 45 
int_req_isp_chO High Level 44 
int_req_vsp High Level 43 
int_req_jpg High Level 42 
Int reg Cell High Level 41 
int_req_csiO High Level 40 
int_req_gpu High Level 39 
int_req_ana High Level 38 
int_req_eic High Level 37 
int_req_kpd High Level 36 
int_req_gpio High Level 35 
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int_req_busmon_aon High Level 34 
1'bO 33 
1'bO 32 
int_req_ap_syst High Level 31 
int_req_aon_syst High Level 30 
int_req_ap_tmrO High Level 29 
int_req_aon_tmr High Level 28 
cpp_arm_int High Level 27 
Int reg bm High Level 26 
int_req_adi High Level 25 
int_req_mdar High Level 24 
int_req_vbc_ad01 High Level 23 
int_req_vbc_da01 High Level 22 
int_req_vbc_afifo_err High Level 21 
int_req_aud High Level 20 
int_req_mem_fw_aon High Level 19 
int_req_mem_fw_pub High Level 18 
slv_fw_ap_interrupt High Level 17 
int_req_iisO High Level 16 
int_req_i2c4 High Level 15 
int_req_i2c3 High Level 14 
int_req_i2c2 High Level 13 
int_req_i2c1 High Level 12 
int_req_i2cO High Level 11 
Int reg Sim High Level 10 
int_req_spi2 High Level 9 
Int reg Spil High Level 8 
int_req_spiO High Level 7 
int_req_pub_dfs_complete High Level 6 
int_req_pub_dfs_error High Level 5 
int_req_slv_fw_aon High Level 4 
int_req_uart1 High Level 3 
int_req_pub_hardware_dfs_exit High Level 2 
1'bO 1 
1'bO 0 
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6.5 
6.5.1 


DMA 


Overview 


DMA_CFG 


Dma_req[63:0] AXI 


— | Master 
DMA_ARB DMA_AXT = 
Dma_ack[63:0] Req 


q CHN_REQO-31 


SSS One chn req 


deg CFG INFO Saas, DMA_CTRL 


6.5.2 


AHB Slave 


an 
fe) 
pF 
EC 
an 


Cfg_info 


RAM IF 


Features 
AMBAS3.0 AXI Specification. 
Two 64-bit AXI masters for read and write operation. 
One AHB 32-bit slave for configuration only supports word access to AHB slave port. 
Support Byte/Half-word/word transfer on AXI Read/Write Master. 
Not support AMBA EXOKAY/SLVERR/DECERR response. 
Support AMBA INCR transaction,burst length is calculated by transaction byte length. 
Support max outstanding number is 16. 
Support 64GB address space. 
AXI Master Big-endian or Little-endian. 
Support 32 channels assigned to hardware request by Channel ID; 
One physical channel shared by 32 Logic channels. 


4-level configurable priority. 3 has the highest and 0 have the lowest priority. For the channels 
with the same priority, robin-round would be preferred. 


A-synchronized/Synchronized hand-shake request & acknowledge. 
Accept request from both hardware and software. 
Un-aligned word accesses, for both read and write operation. 
Byte/Half-word switch scheme. 
Support link list for scatter and gather transfer. 
Support one channel to start the other channel. 
Configurable fragment wait time between two successive fragments. 
One request for fragment/block/transaction/link-list. 
Automatically disable channel after requests done. 
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Support 128K-1 byte fragment length. 


Support 128K-1 byte block length (Block length may be less than fragment length in Standard 
Channel, while forbidden in Full channel). 


Support 256M-1 byte transaction length. 

Support transfer step, ranged from — (82K-1) bytes to (82K-1) bytes, only for full DMA channel. 
Support fragment step, ranged from — (32K-1) bytes to (32K-1) bytes, only for full DMA channel. 
Support block step, ranged from — (128M-1) bytes to (128M-1) bytes, only for full DMA channel. 
Address-fix transfer for either Source side or destination side. 

Address-wrap transfer for either Source side or destination side. 

Pause DMA or pause logical channel. 

Interrupt of fragment, block, transaction and link list, with raw and masked status. 

Interrupt of Error configuration, and support errors status. 

Support hardware request to be re-allocated by Channel ID. 


Support automatically sleep when all requests served, and wakeup when hardware request 
active; 


Support software retention if power domain of DMA shut down; 


Integration Guide 
Standard AXI3.0 64bits. 
AHB configure interface only support single transfer, please use right HPROT[1] for security. 


Parameter For Instance 


parameter Default discription 
value 

DMA64_ADDR_WIDTH 36 Dma axi address width 
DMA64_CHN_AVAIL_NUM 32 Channel number 
DMA64_CHN_FULL_DMA_NUM | 32 Full channel number 
DMA64_REQ_ AVAIL NUN 64 Request number 
DMA64_DATA_BUF_ADDR 7 Data buffer address width 
DMA64_ID 0 Dma axi arid/awid/rid/wid 
DMA64_CNT_FOR_AUDIO 1 Enable audio counter function 


e Dmaconfigure ram size 
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Channel type Byte number 
One standard channel 16bytes 
One full channel 48bytes 


6.5.4 Signal Description 


HCLK In 1 Dma clock 
HRESETn In 1 Dma reset 
pigs nieiserd a 

Arid_dma Out 3 

Araddr_dma Out 36 

Arlen_dma Out 4 

Arsize_dma Out 3 

Arburst_dma Out 2 

Arlock_dma Out 2 

Arcache_dma Out 4 

Arprot_dma Out 3 

Arready_dma In 1 


Rid_dma In 3 
Rdata_dma In 64 
Rresp_dma In 2 
Rlast_dma In 1 
Rvalid_dma In 1 
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Rready_dma Out 1 


Awid_dma Out 3 
Awaddr_dma Out 36 
Awlen_dma Out 4 
Awsize_dma Out 3 
Awburst_dma Out 2 
Awlock_dma Out 2 
Awcache_dma Out 4 
Awprot_dma Out 3 
Awvalid_dma Out 1 
Awready_dma In 1 
RE 
Wid_dma Out 3 
Wdata_dma Out 64 
Wsirb_dma Out 8 
Wlast_dma Out 1 
Wvalid_dma out 1 
Wready_dma In 1 
Gre eS Sy I 
Bid_dma In 3 
Bresp_dma In 2 
Bvalid_dma In 1 
Bready_dma Out 1 


HSEL In 1 
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HREADYin In 1 
HWRITE In 1 
HTRANS In 2 
HWDATA In 32 
HADDR In 32 
HRDATA Out 32 
HREADYout Out 1 


Endian_sel_rdma In 1 Axi read channel endian select 
Endian_sel_wdma In 1 Axi write channel endian select 
Awprot_in In 3 Axi write channel protection cfg 
Arprot_in In 3 Axi read channel protection cfg 


Dma_req In 64 External hardware request 
Dma_ack Out 64 External hardware request ack 
Dma_busy Out 1 Dma busy status 

Int_req_dma Out 1 Dma interruption output 
Int_sec_req_dma Out 1 Dma secure interruption output 
Ptest_icg_mode In 1 Ram test mode 
Ptest_bist_mode In 1 Ram test mode 
Int_req_chn_start_chn out 4 Chn start chn interruption 
Dma_busy_chn_start_chn | out 4 Chn start chan is busy 


Ram_clk_dma_cfg Out 1 Ram clk 
Ram_wdata_dma_cfg Out 64 Ram write data 
Ram_addr_dma_cfg Out 8 Ram r/w address 
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Ram_cen_dma_cfg Out 1 Ram chip enable 
Ram_wen_dma_cfg Out 8 Ram write enable 
Ram_rdata_dma_cfg In 64 Ram read data 
peacoat o 
Ram_u2pclk_dma_databuf | Out 1 Dma data buffer u2p clk 
Ram_wclk_dma_databuf Out 1 Dma data buffer write clk 
Ram_wwen_dma_databuf | Out 1 Dma data buffer write enable,low 
active 
Ram_wcen_dma_databuf | Out 1 Dma data buffer write chip 


enable,low active 


Ram_waddr_dma_databuf | Out 8 Dma data buffer write 
address,the width is configured 


Ram_wdata_dma_databuf | Out 64 Dma data buffer write data 

Ram_rclk_dma_databuf Out 1 Dma data buffer read clk 

Ram_rcen_dma_databuf Out 1 Dma data buffer chip enable,low 
active 

Ram_raddr_dma_databuf | Out 8 Dma data buffer read 


address,the width is configured 


Ram_rdata_dma_databuf n 64 Dma data buffer read data 


6.5.5 Function Description 


6.5.5.1 General Description 


DMA Controller support fast data transfers to off-load the processor. With DMA, specific devices on AXI 
and APB can complete quick data movement from/to memories, internal RAM or External SRAM. DMA 
Controller can also be used to connect any two devices other than memories, as long as they can be 
addressed in memory space. 


6.5.5.2 Standard & Full DMA Channels 


There are two types of DMA channels. One is called “Standard” DMA channel, and the other is “Full” 
DMA channel. 


For most applications, a standard DMA channel would be sufficient, with least configurations and simplest 
control flow. AXI sequential transfer and FIFO transfer would be efficiently managed, with byte, half-word 
or word size. 


For special applications, such as image rotation or complex data arrangement, Full DMA channel support 
address wrap transfer, configurable transfer step and link list mode. 
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6.5.5.3 Data Structure 
For Standard DMA channel 


Fragment 1 Fragment 2 Fragment X 


Fragment X 


Block Step 


Block 1 Block 2 Block N 


7 Fragment Step Fragment Step ~ 


T TN TT 
N 


Fragment | ——————-> Fragment 2 ———————_> <— Fragment x 


6.5.5.4 DMA Pause 
There are two levels of pause action implemented in DMA controller. 


One is “controller pause” suitable for the whole DMA controller. Once the controller pause occurred, the 
DMA controller would stop all the channels after the current fragment/block completed, hold the accepted 
and subsequently requests. DMA would not sleep during pause state. 


The other is “channel pause” suitable for the single DMA channel. When the channel pause occurred, the 
channel would be temporarily hold and stop all the transfer action. 
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6.5.5.5 Channel Priority and Arbitration 


Each channel may be configured to be one of total 4 level priorities, to effective manage the bandwidth 
among all logical channels. If there is more than one request occurring, DMA controller would firstly judge 
their priorities and then select the highest one to serve. 


For the channels having the same level priority, DMA controller would serve them by Round-robin way. 


6.5.5.6 Address Fix Mode 


Both Standard and Full DMA channel support address-fix transfer, on either source or destination side. 
This mode is optimized for UART/SPI etc peripherals, and fragment length “FRAG_LEN” would be 
configured equal to the FIFO watermark. 


6.5.5.7 Address Wrap Mode 


Full-DMA channel support data movement of ring-buffer and double-buffer, as illustrated below. Once the 
address reaches the “WPPT”, the next address jumps to the “WPTO” address after completing the 
“WPPT” data transfer. 


Attention the data at “WPPT” isn’t moved to the destination address. 


WRAP_TO 

Src/Dest Address 

WRAP_PTR 
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Src/Dest Address 


WRAP_PTR 


WRAP_TO —> 


6.5.5.8 Endian & Data Switch 


DMA controller would be configured to be big-endian or little-endian on AXI master ports. The detailed 
information on AXI big-endian and little-endian would be preferred to AMBA3.0 Specifications. 


Beside AXI master endian configuration, each channel would separately switch data as scheme below: 


6.5.5.9 Un-aligned Word Access 


Word access on AXI bus support burst type of address un-aligned to word boundary. If DMA was 
configured to read/write un-aligned address with word size, when DMA read,the DMA would start axi 
burst to read memory by the un-aligned start address, then the DMA discard redundancy byte and selects 
valid data, when DMA write, the DMA would start un-aligned burst transfer,but the valid data information 
must be in the strobe signal. 


this DMA AXI burst types are all INCR, the burst length is 1-16. 
DMA probably had to read/write them by bytes, as illustrated below. 


3 2 1 0 lst transfer 
Start address :0x00 T 6 5 4 2nd transfer 
Transfer size:32bit 
Burst type: INCR i : 
Burst length:5 transfers T ka S S Ge 
15 14 13 12 4th transfer 
19 18 17 16 5th transfer 
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3 2 1 lst transfer 
Start address:0x01 7 6 5 4 2nd transfer 
Transfer size:32bit 
Burst type: INCR 
Burst length:5 transfers T ka 2 S ard transier 
15 14 JS 12 4th transfer 
19 18 T 16 5th transfer 
3 2 lst transfer 
Start address:0x02 7 6 5 4 2nd transfer 
Transfer size:32bit 
Burst type:INCR 
3rd tr 9 
Burst length:5 transfers T ka 2 2 KEES 
15 14 IS 12 4th transfer 
19 18 tf 16 5th transfer 
3 lst transfer 
Start address: 0x03 7 6 5 4 2nd transfer 
Transfer size:32bit 
Burst type: INCR 
Burst length:5 transfers N 1 S S Ge 
15 14 dës 12 4th transfer 
19 18 tf 16 5th transfer 


The red byte is redundancy byte. 


For the memory space with un-aligned word access, Byte/Half-word/Word size access must be 
supported. 


For Full DMA channel, if the step of transfer different with the data size (the address is not successive), 
un-aligned word access would turn to be total byte access. 
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6.5.5.10 Word Packing 


To maximum utilizing internal FIFO, and reduce AXI wait for un-aligned word access, byte or half-word 
would be packed into word internal DMA. 


6.5.5.11 Channel Execution Flow 
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Exec & (Link_en & (~Link_en | 


link_done) 


oad_Chn_Src_Dest_Addr 
oad_Chn_Frag_Blk_Len 


Std_chn 
CLoad_Chn_Trsc_Len_Trsf_Step 


full_chn & !wrap_en 
Load_Llist_Trsc_len 
Load_Chn_Wrap_Ptr_To 
Load_Llist_Trsf_step 


Load_Llist_Wrap_Ptr full_chn & wrap_en 
Load_Llist_Wrap_To 


Load_link_ptr 
Load_Llist_Sre_Addr 


Load_Llist_Dest_Addr 
Load_Llist_Frag_len 
Load_Llist_Blk_ len 


rag_Exec_Update_Blk_Len 
Frag_Exec_Update_Trsc_Len Err_occur 


Load_Llist_Link_ptr Load_Chn_Llist_Ptr_Frag_Step 


Load_Llist_Frag_step 


oad List Src bk sten 
oad_Llist_Dest_blk_step 
Update_trsc_len 


Load_Chn_Src_Dest_Blk_Step 
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6.5.5.12 Link List 


DMA_LINK LIST (0) 


LINK LIST CHG 


LINK LINK PTR 


DMA LINK LIST (1) 


LINK LIST CG 
LINK LINK PTR 
T 
DMA LINK LIST (n-1) 


LINK LIST CHG 


LINK LINK PTR 


DMA_LINK LIST (n) 


LINK LIST CFG 


LINK LINK PTR 


Software can create a few link list,and then connect these list, the link_list_end flag of the last list should 
be high means list sequence is end. 


6.5.5.13 Hardware Request Re-allocated 


Every device (peripherals or accelerators) would be assigned to a hardware request, when DMA was 
implemented in SOC. DMA controller support each hardware request to be re-allocated to the Standard 
or Full DMA channels. 
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6.5.5.14 One Channel Start Other Channel 


This Function is optimized for audio,firstly,the software must configure the only two channel registers, and 
ensure the two channels can’t be used by any other hardware request or software request, and each 
channel can start the other channel. 


DMA audio application as illustrated below. 


Start_req 
e 
DMA DMA 
Channel x Req_ack Channel y 
aa 
DDR TRAM VBC 


Firstly, cpu should start channel x only one time, when the IRAM has enough data from channel x, cpu (or 
VBC)can start channel y to shift data from IRAM to VBC. when channel x is idle and a small amount data 
in IRAM, channel y can start channel x when channel v frag_done or blk_done or trsc_done or llist_done. 


Start control signal timing: 


The channel Y is idle state when channel X start request is valid, then next clock cycle start channel Y is 
successful. 


clk 


Chn X 
Frag blk 
done 


<> 


Chn AM pr Er T Kä 
g Start success 


Start_req 


The channel Y is busy state when channel X start request is valid, so the channel X request will hold untill 
channel Y is idle, when the channel Y is idle, then next clock cycle start channel Y is successful. 
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clk 


Chn X 
Frag blk 
done 


Chn Y req Chn Y Wë 
| IDLE | | Start success 


Start_req 


6.5.5.15 Error Configuration 
e  Unaligned word access with un-successive address. 
e Request for transaction or link list in Standard DMA channel. 
e Zero Fragment/block length. 


e Address wrap for Standard Channel. 


6.5.6 Control registers 


6.5.6.1 Memory map 
ARM base address: 


CL S 


0x0028 Chn_start_chn_cfg_1grp on ta start other channel 
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0x002C Chn_start_chn_cfg_2grp ae start other channel 


oer Jensen «|S 
oam Jones | oo 
oam ` Ion | 
C | Oo 
[oo Tass ang | 
[ones Insel 
nmn [ome rao |S 
nm Jess | 
[00080 Jensen JI 
foonse [onr_cuset o oS 
[oonse Joere [SS 


Lech 
ZS LI Je S 
SS |o oomoo | O 
aaoo ononon Ir, 
ES RE o 1 
SS (EDs 1 
Sie Cc LI 
PRO | oncom rm 1 
gé eme LI - 
ER 
E ME 
S NEE 
EE KH 
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0x17C0- 
Ox17FC CHN32 Configure Registers 
0x1800- 


Channel ID for request 1 
assignment. Corresponding 

SECHER REGI GID channel would serve the request 1 
after properly configured. 
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6.5.6.2 Register description 
6.5.6.2.1 DMA_PAUSE 
Description : 


Offset Address: 0x0000 


Peewee JE ee Ta 5 
Value 

Co oo i i feaj poo ee 

o HE H RO HH 


DMA PAUSE STATUS [2] 1’b0O DMA Pause status. 
0 : In active state. 
1: In Pause state. 


o (Co Iesst 


DMA_PAUSE RW 1’b0 Active High, pause all the channels. 
Note: If "DMA PAUSE" asserted active when 
the DMA is busy, DMA would finish the current 
fragment before enter Pause State. 


Note: 


6.5.6.2.2 DMA_FRAG_WAIT 


Description : 


Offset Address: 0x0004 
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BR TEE CG 
SR TE RER EH 
Axi_src_outstanding_num | [23:20] Axi write outstanding number, from 0 to 15 


Axi_dst_outstanding_num | [19:16] Axi write outstanding number, from 0 to 15 
DMA_FRAG_WAIT [15:0] 15'b0 | Fragment Wait Time. With unit of AHB clock. 


Note: 


6.5.6.2.3 REQ_PENDO_EN 


Description : 


Offset Address: 0x0008 


Field Name Type | Reset | Description 
Value 


REQ_PEND_EN[31:0] [31:0] | RW 32’b0 | Requests Pending Enable. 
Acitve high, enable DMA_REQJ31:0] to wakeup 
DMA, when MCU deep sleep; 


Note: 


6.5.6.2.4 REQ_PEND1_EN 


Description : 


Offset Address: 0x000c 


Field Name Type | Reset | Description 
Value 
REQ_PEND_EN[63:32] | [31:0] | RW 32’b0 | Requests Pending Enable. 
Acitve high, enable DMA_REQ[63:32] to wakeup 
DMA, when MCU deep sleep; 


Note: 


6.5.6.2.5 DMA_INT_RAW_STATUS 


Description : 


Offset Address: 0x0010 


Field Name Type | Reset | Description 
Value 


DMA_INT_RAW_STATUS | [31:0] 32’b0 | DMA 32 Channels Interrupt Raw Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 
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Note: 


6.5.6.2.6 DMA_INT_MASK_STATUS 


Description : 


Offset Address: 0x0014 


Field Name Type | Reset | Description 
Value 


DMA_INT_MASK_STATUS | [81:0] 32’b0 | DMA 32 Channels Interrupt Mask Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 


Note: 


6.5.6.2.7 DMA_REQ STATUS 


Description : 


Offset Address: 0x0018 


Field Name Type | Reset | Description 
Value 


DMA_REQ_STATUS [31:0] 32b0. | DMA 32 Channels Request Status. 
0 : No Request need to be served. 
1 : Request need to be served. 


Note: 


6.5.6.2.8 DMA_EN_STATUS 


Description : 


Offset Address: 0x001c 


Field Name Type | Reset | Description 
Value 


DMA_EN_STATUS [31:0] 32b0 | DMA 32 Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled. 


Note: 

6.5.6.2.9 DMA_DEBUG_STATUS 

Description : 
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Offset Address: 0x0020 


Field Name Type | Reset | Description 
Value 


Chn_start_chn_busy [31:28] 4’b0 [31]: chn_start_chn_2grp dest chn busy 
[30]: chn_start_chn_2grp src chn busy 
[29]: chn_start_chn_1grp dest chn busy 
[28]: chn_start_chn_1grp src chn busy 


ae Je CR port recone commana reaa | 
eine Je [RO | eo | Anions pon recone aare 
ise Jet Ia Tra | Aiwrte pr eceve commardready — | 
hime Jei [ro | reo Jesse carare 
O o i empo [avo [Reeves S 
maer Jen Tae Ta Tanga 
TT la [avo [Resenes SCS 


Gen_wvalid_status [18:16] 3’b0 Generate write valid of AXI write channel 
200: IDLE 
3’d1: judge enough data for output 
302: generate axi write valid 
3’d3: wait enough data for output 
3'd4: wait wready of axi 


[Yrs [Ro ato Tanet SS 


MAIN ESM STATUS [12:8] 5’b0 MAIN FSM status. 
5’d0: IDLE 
5’d1: load link list pointer 
5’d2: load link list source and dest address 
5’d3: load link list fragment and block length 
5’d4: load link list transaction length and src/dest 
transfer step 
5’d5: load link list wrap ptr and wrap_to 
5’d6: load full mode source and dest address 
5’d7: load full mode fragment and block length 
5’d8: load full mode transaction length and src/dest 
transfer step 
5’d9: load full mode wrap pr and wrap_to 
5’d10: update block length 
5’d11: update transaction length 
5’d12: fragment execute 
5’d13: load list pointer and use src/dest fragment 
step 
5’d14: load src/dest block step 
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5’d15: load link list high 4bits pointer and src/dest 
fragment step 

5’d16: load src/dest block step 

5’d17: transaction or link list done 

5’d18: update wrap info. 


SRC_FSM_STATUS [7:4] 4’b0 Source Side FSM status. 
4’d0: IDLE 
Ad: calculate burst parameter 
4d2: calculate data number of burst 
4’'d3: wait enough data buffer space for read burst 
4’d4: start read burst 
4’d5: read burst execute 
4’d6: wait fragment done or limit outstanding 
number 
4'd7: fragment read done 


DEST_FSM_STATUS [3:0] 4’b0 Destination Side FSM status. 
4’d0: IDLE 
Ad: calculate burst parameter 
4d2: calculate data number of burst 
4’'d3: wait enough data buffer space for write burst 
4’d4: start write burst 
Ad: write burst execute 
4’d6: wait fragment done or limit outstanding 
number 
4’d7: fragment write done 


Note: 


6.5.6.2.10 DMA_ARB_SEL_STATUS 
Offset Address: 0x0024 


Field Name Type | Reset | Description 
Value 


[31:6] | RO |260 | Reserved. sis 
EA (5:0) |RO [ebo | Channel Arbitrator Selection Status; 


6.5.6.2.11 Chn_start_chn_cfg_1grp 
Offset Address: 0x0028 


Field Name Type | Reset | Description 
Value 
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Chn_start_chn_en e RW 1’b0 ese enable 
0: disable 


chn_int_out_sel_igrp [23:20] | RW [23:22]=2’b00: masked int from Dest_start_chn_id 
both output to global int and channel int; 
2’b10: masked int from Dest_start_chn_id only 
output to global int; 
Else: masked int from Dest_start_chn_id only 
output to channel int; 
[21:20]=2’b00: masked int from Src_start_chn_id 
both output to global int and channel int; 
2’b10: masked int from Src_start_chn_id only 
output to global int; 
Else: masked int from Src_start_chn_id only output 
to channel int 


Dest_start_chn_id [13:8] RW 5’'d0 Index number of the channel which will be 
started , [1:32] 


pts [RO Lë. | Reserved 


Src_start_chn_id [5:0] RW 500 Index number of the channel to start other 
channel , [1:32] 


6.5.6.2.12 Chn_start_chn_cfg_2grp 


Offset Address: 0x002C 


Field Name Type | Reset | Description 
Value 


Chn_start_chn_en e RW 1’b0 Peso o enable 
0: disable 


chn_int_out_sel_2grp [23:20] | RW [23:22]=2’b00: masked int from Dest_start_chn_id 
both output to global int and channel int; 
2’b10: masked int from Dest_start_chn_id only 
output to global int; 
Else: masked int from Dest_start_chn_id only 
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output to channel int; 

[21:20]=2’b00: masked int from Src_start_chn_id 
both output to global int and channel int; 

2’b10: masked int from Src_start_chn_id only 
output to global int; 

Else: masked int from Src_start_chn_id only output 
to channel int 


Src start Tr list done [19] When llist_done valid,to start other channel 
Src_start_fr_trsc_done [18] When trsc_done valid,to start other channel 


Src_start_fr_blk_done [17] When PIK done valid,to start other channel 
Src_start_fr_frag_done [16] When frag_done valid,to start other channel 
Rn] TS [nesne 


Dest_start_chn_id [13:8] RW 500 Index number of the channel which will be 
started , [1:32] 


l = RW Bd Index number of the channel to start other 
channel , [1:32] 


6.5.6.2.13 Dma_chn_arprot 


Offset Address: 0x0030 


Field Name Type | Reset | Description 
Value 
[31:0] RW 22 DU | When HPROT{[1]=1’b0, can access this register 
1’b1: Channel 32-1 AXI read protection flag 
1’b0: no-protection 


6.5.6.2.14 Dma_chn_awprot 


Offset Address: 0x0034 


Field Name Type | Reset | Description 
Value 


[31:0] RW 22 DU | When HPROT{[1]=1’b0, can access this register 
1’b1: Channel 32-1 AXI write protection flag 
1’b0: no-protection 


6.5.6.2.15 Dma_chn_prot_flag 
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Offset Address: 0x0038 


Field Name Type | Reset | Description 
Value 


[31:0] RW 32’b0 | When HPROT{[1]=1’b0, can access this register 
1’b1: Channel 32-1 protection flag 
1’b0: no-protection 


6.5.6.2.16 Dma_glb_prot 
Offset Address: 0x003c 


Field Name Type | Reset | Description 
Value 


S IE 


[13] WA When HPROT([1]=1’b0, can access this register 
1’b1: total_trsf_byte_cnt2 protection flag 
1’b0: no-protection 
[12] When HPROT([1]=1’b0, can access this register 
[11] 
[10] 


1’b1: total_trsf_byte_cnt1 protection flag 
1’b0: no-protection 


When HPROT([1]=1’b0, can access this register 
1’b1: cnt_chn_sel protection flag 
1’b0: no-protection 


When HPROT([1]=1’b0, can access this register 


1’b1: sync_sec_n_normal protection flag 
1’b0: no-protection 


“Fr 
WA When HPROT([1]=1’b0, can access this register 
1’b1: Chn_start_chn_cfg_2grp protection flag 
1’b0: no-protection 
CT 


When HPROT[1]=1’b0, can access this register 
1’b1: Chn_start_chn_cfg_1grp protection flag 
1’b0: no-protection 

When HPROT[1]=1’b0, can access this register 


1’b1: DMA_ARB_SEL_STATUS protection flag 
1’b0: no-protection 


When HPROT[1]=1’b0, can access this register 
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1’b1: DMA_BEBUG_STATUS protection flag 
1’b0: no-protection 


When HPROT([1]=1’b0, can access this register 


1’b1: DMA_EN_STATUS protection flag 
1’b0: no-protection 


When HPROT[1]=1’b0, can access this register 


1’b1: DMA_REQ_STATUS protection flag 
1’b0: no-protection 


When HPROT[1]=1’b0, can access this register 
1’b1: DMA_INT_MASK_STATUS protection flag 


1’b0: no-protection 


When HPROT([1]=1’b0, can access this register 


1’b1: DMA_INT_RAW_STATUS protection flag 
1’b0: no-protection 


When HPROT[1]=1’b0, can access this register 


(bi: DMA_FRAG_WAIT protection flag 
1’b0: no-protection 


When HPROT[1]=1’b0, can access this register 


(bi: DMA_PAUSE protection flag 
1’b0: no-protection 


6.5.6.2.17 Dma_pend0_prot 


Offset Address: 0x0040 


Field Name Type | Reset | Description 
Value 
[31:0] RW 22 DU | When HPROT{[1]=1’b0, can access this register 
1’b1: DMA_PEND_EN[31:0] protection flag 
1’b0: no-protection 


6.5.6.2.18 Dma_pend1_prot 


Offset Address: 0x0044 


Field Name Type | Reset | Description 
Value 
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[31:0] RW 32’b0 | When HPROT{[1]=1’b0, can access this register 
1’b1: DMA_PEND_EN[63:32] protection flag 
1’b0: no-protection 


6.5.6.2.19 Dma_reqid0_prot 


Offset Address: 0x0048 


Field Name Type | Reset | Description 
Value 
[31:0] RW 22 DU | When HPROT{[1]=1’b0, can access this register 
1’b1:REQID reg31-0 protection flag 
1’b0: no-protection 


6.5.6.2.20 Dma_reqid1_prot 


Offset Address: 0x004c 


Field Name Type | Reset | Description 
Value 
[31:0] RW 22 DU | When HPROT[1]=1’b0, can access this register 
1’b1: REQID reg63-32 protection flag 
1’b0: no-protection 


6.5.6.2.21 Sync_sec_n_normal 


Offset Address: 0x0050 


Field Name Type | Reset | Description 
Value 
[31:0] RW 32’b0 Used for synchronous between sec and normal 
mode by driver 


6.5.6.2.22 CNT_CHN_SEL 


Offset Address: 0x0054 


Field Name Type | Reset | Description 
Value 


Pista Den 
Cnt_chn_sel2 [13:8] RW lem | Counter function channel selection; 
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0: every channel don’t has this function 
1-32: which channel enable 
TOTAL_TRSF_BYTE_CNT1 function 


pte) RO feo | Reserved o 


Cnt_chn_selt [5:0] RW Counter function channel selection; 
0: every channel don’t has this function 
1-32: which channel enable 
TOTAL_TRSF_BYTE_CNT2 function 


6.5.6.2.23 TOTAL_TRSF_BYTE_CNT1 


Offset Address: 0x0058 


Field Name Type | Reset | Description 
Value 
| [31:0] 32’b0 Counter for byte number of dma output 


6.5.6.2.24 TOTAL_TRSF_BYTE_CNT2 


Offset Address: 0x005c 


Field Name Type | Reset | Description 
Value 


E [31:0] 32’b0 | Counter for byte number of dma output ` for | Counter for byte number of dma output ` number of dma output 


6.5.6.2.25 STD_CHN_PAUSE 


Description : 


Offset Address: 0x1000 


Field Name Type | Reset | Description 
Value 


Cs PAUSE STATUS 1’b0 ese ooa Pause status. 
If pause the current busy channel, 
"CHN PAUSE STATUS" would be observed after 
the fragment completed. Otherwise, 
"CHN PAUSE STATUS" would be updated as 
soon as CHN_PAUSE changed. 


CHN PAUSE Channel Pause Enable. 
: : Channel in active mode. 
: Channel pause. 
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Active high, only pause the channel. If the 
CHN_PAUSE asserted when the channel is busy, it 
should be paused after the current fragment 


finished. 


6.5.6.2.26 STD_CHN_REQ 


Description : 
Offset Address: 0x1004 
Type | Reset | Description 
Value 


—— [en [o fe [reed EC 
emna fo [aw [reo [ermana E U 


6.5.6.2.27 STD_CHN_CFG 


Description : 


Offset Address: 0x1008 
Field Name Type | Reset | Description 
Value 


TE [na Si H 
Don't_wait_bdone Don’t wait b channel reponse 


ERR_TYPE_STATUS > 20] 2 bi Error Configure , which would be cleared when 

“ERR_INT_STATUS’ cleared: 
4’b0001 : Addr Wrap Error Configure; 
4’b0010 : Request Mode Error Configure; 
4’b0100 : Length Error Configure; 
4’61000 :Unalign Error Configure; 
Addr wrap error configure 

Set wrap enable in standard DMA channel. 
Request mode error configure 

Req_mode==2 or 3 in in standard DMA channel. 
Length Error Configure 

a> Frag_len==0; 

b> Blk_len==0; 

c> FULL DMA channel,trsc_len==0; 
Unalign Error Configure 
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a> Src unsigned error 
al> address unalign in halfword width 
error=(src_data_size[1:0]==1)&&(src_addr[0]!=0) 
a2> address unalign and trsf_step unalign in word 
width 


error=(src_data_size[1:0]==2)&&(src_addr[1 :0]!=0) 
&&(src_trsf_step!=4) 


dest unsigned error 

b1> address unalign in halfword width 
error=(dst_data_size[1:0]==1)&&(dst_addr[0]!=0) 
b2> address unalign and trsf_step unalign in word 
width 


error=(dst_data_size[1:0]==2)&8&(dst_addr[1:0]!=0) 
&&(dst_trsf_step!=4) 


rsa 
TOE feo T 


CHN_PRIORITY [13:12] | RW | 2’b0 Channel Request Priority. Four level of Priority supported as 
list : 
2’b00 ` Lowest priority. 
2’b01 : Secondary lowest priority. 
2'b10 : Tertiary lowest priority. 
2’b11 : Highest priority. 


Yi fo wo e 
[Jie fro [120 | Resenen tr Fur ovane OO 
[fra fo [ato [Reson SSS 
[Jar fro [120 | Resenea or Fur DuAchanner 
SS fo fo [eme OOOO 


Channel Enable: 
0 : Disable the channel. 
: Enable the channel. 


Note: 


6.5.6.2.28 STD_CHN_INT 


Description : 
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Offset Address: 0x100c 


"JP a E 
alue 
SR ao eo ee 
COO o ye o o e 
T o o e S 
Cac | Reserved = 


EE CFG_ERR_INT_MASK_STATUS oo 1’b0 Configuration error masked 
interrupt status. 


fis; [Ro [ved [Reserea 
ee DE 


CHN_ BLK INT MASK STATUS [17] (edu Channel Block Masked interrupts 
status. 
CHN_ FRAGMENT_INT_ MASK [16] 1’b0 Channel Fragment Masked 
os interrupts status. 
feta [Ro [seo [Resme i 


EEE CFG_ERR_INT_RAW_STATUS EN IS Configuration error raw interrupts 
Pe o o o 


S 
G 9) [RO LS 


CHN_ FRAGMENT INT RAW STATUS S ea Fragment done Raw interrupt 
SF 


ey CFG_ERR_INT_EN med oau error interrupt 
enable. 


e [ro [reo [resa 
ge AEN 
EE 


Note: 


6.5.6.2.29 STD_CHN_SRC_ADDR 
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Description : 


Offset Address: 0x1010 


Field Name Type | Reset | Description 
Value 


CHN_SRC_ADDR [31:0] Channel Source Address 


Note: 
6.5.6.2.30 STD_CHN_DEST_ADDR 


Description : 


Offset Address: 0x1014 


Field Name Type | Reset | Description 
Value 
CHN_DEST_ADDR [31:0] | Channel Destination Address — |] | Channel Destination Address — |] Address 


Note: 


6.5.6.2.31 STD_CHN_FRAG_LEN 


Description : 


Offset Address: 0x1018 


Field Name Type | Reset | Description 
Value 


SRC_SIZE [31:30] | RW 2’bx Source AHB Size. 
2’b00 : Byte; 
2’b01 : Half Word 
2’b10 : Word 
2’b11 : DWord. 


DEST_SIZE [29:28] | RW Est: Destination AHB Size. 
2’b00 : Byte; 
2’b01 : Half Word 
2’b10 : Word 
2’b11 : DWord. 
SWT_MODE [27:26] | RW Eist? Data Switch mode selection. 
2’b00 : ABCD => ABCD; 
2’b01 : ABCD => DCBA 
2’b10 : ABCD => BADC; 
2’b11 : ABCD => CDAB 


REQ _MODE [25:24] | RW 2’bx Request mode, For Standard DMA channel: 
2’b00 : Fragment; 
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2’b01 : Block; 
2’b10 : Forbidden in Standard DMA channel; 
2’b11 : Forbidden in Standard DMA channel; 

[23] RW 1’bx Reserved for Full DMA channel WRAP SEL". Un- 
available in Standard DMA channel. 

[22] RW (st: Reserved for Full DMA channel WRAP EN". Un- 
available in Standard DMA channel. 


ADDR_FIX_SEL [21] RW 6’bx Selection of the side using Address Fixed mode. 
0 : Address Fixed on Source. 
1 : Address Fixed on Destination. 
Only one side of a DMA channel can activate 
address-Fixed mode at a time. 


ADDR_FIX_EN [20] RW 1’bx Address Fixed Enable: 
0 : Disable Address Fixed mode. 
1 : Enable Address Fixed mode. 
Active High would make address fixed within the 
fragment, while “FRAG_STEP” and "BLK_STEP” 
would be applied to address after fragment done; 


[19] RW 1’bx Reserved for Link list end flag. Un-available in 
Standard DMA channel. 


po ttt [Rw [2bx [Reseved o 


FRG_LEN [16:0] RW 16'bx Fragment Length, with byte unit. ( Max 128K-1 
bytes ) 


Note: 


6.5.6.2.32 STD_CHN_BLK_LEN 


Description : 


Offset Address: 0x101c 


6.5.6.2.33 FULL_CHN_PAUSE 


Description : 
Offset Address: 0x1000 
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CHN_PAUSE RW Tbo Channel Pause Enable. 
0 : Channel in active mode. 
1 : Channel pause. 


Active high, only pause the channel. If the 
CHN_PAUSE asserted when the channel is 
busy, it should be paused after the current 
fragment finished. 


Note: 
6.5.6.2.34 FULL_CHN_REQ 
Description : 
Offset Address: 0x1004 
Type | Reset 
Value 
[31:1] [RO | 31'b0 Reserved. 


6.5.6.2.35 FULL_CHN_CFG 


Description : 


Offset Address: 0x1008 


Field Name Type | Reset | Description 
Value 


SIR [eea o 
Gen X t_wait_bdone Don’t wait b channel reponse 


ERR_TYPE_STATUS a 4’b0 Error Configure , which would be cleared when 
“ERR_INT_STATUS’ cleared: 
4’b0001 ` Addr Wrap Error Configure; 
4’b0010 : Request Mode Error Configure; 
4’b0100 ` Length Error Configure; 
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4’b1000 :Unalign Error Configure; 

Addr wrap error configure 

Set wrap enable in standard DMA channel. 

Request mode error configure 

Req_mode==2 or 3 in in standard DMA channel. 

Length Error Configure 

d> Frag_len==0; 

e> Blk_len==0; 

f> FULL DMA channel,trsc_len==0; 

Unalign Error Configure 

c> Src unsigned error 
al> address unalign in halfword width 
error=(src_data_size[1:0]==1)&&(src_addr[0]!=0) 
a2> address unalign and trsf_step unalign in word 
width 
error=(src_data_size[1:0]==2)&&(src_addr[1 :0]!=0) 

&&(src_trsf_step!=4) 
dest unsigned error 
b1> address unalign in halfword width 
error=(dst_data_size[1:0]==1)&&(dst_addr[0]!=0) 
b2> address unalign and trsf_step unalign in word 
width 
error=(dst_data_size[1:0]==2)&&(dst_addr[1:0]!=0) 
&&(dst_trsf_step!=4) 


Ulm fsbo | 
AL JL Leem 
USILL [sbo [Reserved o 


CHN_PRIORITY [13:12] | RW 2’b0 Channel Request Priority. Four level of Priority supported as 
list : 
2’b00 ` Lowest priority. 
2’b01 : Secondary lowest priority. 
2’b10 : Tertiary lowest priority. 
2’b11 : Highest priority. 


pitta] [ro [so [Reserved S 


LLIST_CFG_VALID RW 1’b0 If “LLIST_EN” asserted, active high indicates Link list 
configure valid. 
0 : Link list configure in-valid. DMA controller need obtain link 
list configure information by link list pointer. 
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1 : link list configure information valid. DMA controller would 
continue to complete the node and clear this bit. 

Note: Strongly recommend to observe only. Carefully writing 
to this bit, which may cause DMA crashed. If had to do so, 
pause this channel before changing. 


ps} jro [swo [Reserved S 


LLIST_EN [4] RW 1’b0 Link list Enable, only available for full DMA channel. 
0 : Disable the link list. 
1 : Enable the link list. 


[iis [Ro [ato Rasa EES 
CHN_EN RW 1’b0 Channel Enable: 
0 : Disable the channel. 
1 : Enable the channel. 


Note: 


6.5.6.2.36 FULL_CHN_INT 


Description : 


Offset Address: 0x100c 


Field Name Type | Reset | Description 
Value 


Be E E 


anl Ima T 


E AC NEE CFG_ERR_INT_MASK_STATUS a 1’b0 Configuration error masked 
interrupt status. 

CHN_LLIST INT MASK STATUS [19] 1’b0 Channel Link list Masked interrupt 
status. 

CHN_TRSC INT MASK STATUS [18] 1’b0 Channel Transaction Masked 
interrupts status. 

CHN BLK INT MASK STATUS [17] 1’b0 Channel Block Masked interrupts 
status. 

CHN_ FRAGMENT_INT_ MASK [16] 1’b0 Channel Fragment Masked 

_STATUS interrupts status. 
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1’bO Configuration error raw interrupts 
status. 


Channel Link List interrupts status. 


1’b0 Channel Transaction interrupts 
status. 


1’b0 Block done interrupt status. 


1’b0 Fragment done Raw interrupt 
status. 


ra [RO_| 


[4] RW 1’b0 Configuration error interrupt 
enable. 


Link list done interrupt enable 


Transaction done interrupt enable 
[1] Block done interrupt enable. 


CHN_FRAGMENT_INT_EN Fragment done interrupt enable. 


Note: 
6.5.6.2.37 FULL CHN SRC _ ADDR 


Description : 


Offset Address: 0x1010 


Field Name Type | Reset | Description 
Value 
CHN_SRC_ADDR [31:0] Channel Source Address 


Note: 


6.5.6.2.38 FULL_CHN_DEST_ADDR 


Description : 


Offset Address: 0x1014 


Field Name Type | Reset | Description 
Value 


CHN_DEST_ADDR [31:0] Channel Destination Address 


Note: 


6.5.6.2.39 FULL CHN _FRAG_LEN 
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Description : 


Offset Address: 0x1018 


ADDR_WRAP_EN 


ADDR_FIX_SEL 


Type | Reset | Description 
Value 


[31:30] | RW 2’bx Source AHB Size. 
2’b00 : Byte; 
2’b01 : Half Word 
2’b10 : Word 
2’b11 : DWord. 


[29:28] Destination AHB Size. 
2’b00 : Byte; 
2’b01 : Half Word 
2’b10 : Word 
2’b11 : DWord. 


Data Switch mode selection. 
2’b00 : ABCD => ABCD; 
2’b01 : ABCD => DCBA 
2’b10 : ABCD => BADC; 
2’b11 : ABCD => CDAB 


Request mode, For Full DMA channel: 
2’b00 : Fragment; 

2’b01 : Block; 

2’b10 : Transaction; 

2’b11 : Link List; 


l gé 
[23] Selection of the side using Address wrap mode. 
: : Address wrap on Source. 
: Address wrap on Destination. 
a one side of a DMA channel can activate 
address-wrapping mode at atime. 
"IC 


[22] Active High enable Address-wrapping for ring 
buffer. The next address of DMA jumps to 
“WRAP_START_ADDR’ address when the current 
address matches “WRAP_END_ADDR’” address: 

0 : Disable address wrap mode. 

1 : Enable address wrap mode. 
“WRAP_START_ADDR?” and “WRAP_END_ADDR’” 
would be used to limit the address space of either 
Source or Destination. 


Selection of the side using Address Fix mode. 
0 : Address Fix on Source. 
: Address Fix on Destination. 
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Only one side of a DMA channel can activate 
address- Fix mode at a time. 


ADDR_FIX_EN [20] RW 1’bx Address Fix Enable: 
0 : Disable Address Fix mode. 
1 : Enable Address Fix mode. 
Active High would make address fixed within the 
fragment, while “FRAG_STEP” and "BLK_STEP” 
would be applied to address after fragment done; 


LLIST_END [19] RW 1’bx Link list end flag. Active only when "LIST ENT 
asserted. 

BLK_LEN_REC_H [18:17] | RW 2’bx Block counter[16:15], update after each fragment 
done; 
Note: Normally configured to 2’b0. Only to be 
configured other value during state retention after 
wake up 


FRG_LEN [16:0] RW 17’bx Fragment Length, with byte unit. ( Max 128K-1 
bytes ) 


Note: 


6.5.6.2.40 FULL_CHN_BLK_LEN 


Description : 


Offset Address: 0x101c 


Field Name Type | Reset | Description 
Value 


BLK_LEN_REC_L [31:17] | RW 15’bx | Block counter[14:0], update after each fragment 
done; 
Note: Normally configured to 15’b0. Only to be 
configured other value during state retention after 
wake up 

BLK_LEN [16:0] Block Length, with byte unit. ( Max 128K-1 bytes ) 


Note: 


6.5.6.2.41 FULL_CHN_TRSC_LEN 


Description : 


Offset Address: 0x1020 


Type | Reset | Description 
Value 


[31] RW 1’b0 1: enable int of current list node; 
0: int of current list node decided by 
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llist_node_int_type [30:28] | RW 3’b0 [28]: int enable of type of frag; 
[29]: int enable of type of blk; 
[30]: int enable of type of trsc; 


TRSC_LEN [27:0] Transaction Length, with byte unit. (Max 256M-1 
bytes) 


Note: 


6.5.6.2.42 FULL_CHN_TRSF_STEP 


Description : 


Offset Address: 0x1024 


Field Name Type | Reset | Description 
Value 


DEST_TRSF_STEP [31:16] Channel Source side transfer step, with byte unit. 


SRC_TRSF_STEP [15:0] Channel destination side transfer step, with byte 
unit. 


Note: 


6.5.6.2.43 FULL_CHN_WRAP_PTR 


Description : 


Offset Address: 0x1028 


Field Name Type | Reset | Description 
Value 


CHN_SRC_ADDR[35:32] | [31:28] | RW Im | Chn source address high 4bits 


WRAP_PTR [27:0] RW 28’bx | Wrap jump pointer address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 


6.5.6.2.44  FULL_CHN_WRAP_TO 


Description : 


Offset Address: 0x102c 


[Fetsname Jon Jesse 
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LL Dale le 
CHN_DEST_ADDR([35:32]_| [31:28] | RW Ten | Chn Destination address high 4bits 


WRAP_TO [27:0] RW 28’bx | Wrap jump-to address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 


6.5.6.2.45 FULL_CHN_LLIST_PTR 


Description : 


Offset Address: 0x1030 


Field Name Type | Reset | Description 
Value 
LLIST_PTR [31:0] Link List pointer. Must DWord align. 


Note: 


6.5.6.2.46 FULL_CHN_FRAG_STEP 


Description : 


Offset Address: 0x1034 


Field Name Type | Reset | Description 
Value 
DEST_FRAG_STEP [31:16] Channel Destination side transfer step. With byte 
unit. 


SRC_FRAG_STEP [15:0] Channel Source side transfer step. With byte unit. 


Note: 


6.5.6.2.47 FULL_CHN_SRC_BLK_STEP 


Description : 


Offset Address: 0x1038 


Field Name Type | Reset | Description 
Value 


LLIST_PTR[35:32] [31:28] Link List pointer high 4bits 
CHN_SRC_BLK_STEP [27:0] Channel Source block step. With byte unit. 
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Note: 


6.5.6.2.48 FULL_CHN_DEST_BLK_STEP 


Description : 


Offset Address: 0x103c 


Field Name Type | Reset | Description 
Value 


[rina [rato Reson 
CHN DEST BLK STEP | [27:0] Channel Destination block step. With byte unit. 


Note: 


6.5.6.2.49 REQ1_CID 


Description : 
Offset Address: 0x2000 


Field Name Type | Reset | Description 
Value 


o i alw eo ee 


REQ1_CID [5:0] RN REQ1 Channel Identified Number. Value from 1 to 
32 


6.5.7 Application notes 


s In Standard Channel, “frag len" would be larger or smaller or equal to “blk Joen", and “blk len 
would be updated after each “frag_len” completed. “blk_cnt” would be no longer exists. 
"DIK len rec hP not available in Standard Channel. 


s = In Full Channel, “Frag_len”, “blk_len” and “trsc_len” would be any relationship of size. “blk_len” 
would not be updated after “frag_len” completed and “blk_len_rec_h/l”’ would be updated. 


e In Standard Channel, no-support 8G address space 
e In FULL Channel, support 64G address space, but the llist_ptr can’t cross the 4G boundary. 
e Dma_64b_top uses 64bits axi bus. 


s When src/dst data size equal 2’b01,the all addr/step/length/wrap addr to/ptr should be half-word 
align. 


e When src/dst data size equal 2’b10,the all addr/step/length/wrap addr to/ptr should be word align. 


e When swt_mode !=2’b00, or data format is big-endian, the all address and length should be word 
align. 


e Link list pointer should be DWORD align. 
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6.6 SDIO1/SDIO1 


Same as to emmc,plz refer section 6.7 emmc host 


6.7 EMMC Host 


6.7.1 Overview 


The EMMC Host Controller is a Host Controller with an ARM processor interface. The EMMC Host 
Controller handles EMMC/EMMC Protocol at transmission level, packing data, adding cyclic redundancy 
check (CRC), start/end bit, and checking for transaction format correctness. 


6.7.2 Features 
For the practicable reason, the used and unused features are list below, the others based on the standard 
specifications which not list are supported 
e Meets SD Host Controller Standard Specification Version 4.10 
e Meets SDIO card specification version 3.0. 
e Meet JEDEC EMMC spec JESD84-B51 
e Capacity of Memory 
(1) (SDSC) (2G) Standard Capacity SD Memory Card 
(2) (SDHC) (32G) High Capacity SD Memory Card 
(3) (SDXC) (2T) Extended Capacity SD Memory Card 
e Bus Speed Mode (SD Card) 
(1) Default Speed: Frequency <= 25 MHz, Data rate <= 12.5 MB/sec 
(2) High Speed: | Frequency <= 50 MHz, Data rate <= 25 MB/sec 
(3) SDR12:UHS-I Frequency <= 25 MHz, Data rate <= 12.5 MB/sec 
(4) SDR25:UHS-I Frequency <= 50 MHz, Data rate <= 25 MB/sec 
(5) SDR50:UHS-| Frequency <= 100 MHz, Data rate <= 50 MB/sec 
(6) SDR104:UHS-I Frequency <= 208 MHz, Data rate <= 104 MB/sec 
(7) DDR50: UHS-I Frequency <= 50 MHz, Data rate <= 50 MB/sec 
s Bus Speed Mode (EMMC Card) 
1) Legacy MMC: Frequency <= 26 MHz, Data rate <= 26 MB/sec 
2) High Speed SDR: Frequency <=52 MHz, Data rate <= 52 MB/sec 
3) High Speed DDR: Frequency <= 52 MHz, Data rate <= 104 MB/sec 
4) HS200: Frequency <= 200 MHz, Data rate <= 200 MB/sec 
(5) HS400: Frequency <= 200 MHz, Data rate <= 400 MB/sec 
e Support SDMA/ADMA2/ADMA3 mode of operation (AXI interface) 
e Support 64bit/32bit address descriptor 
e Support 1 bit, 4 bit ,8bit SD modes 
e Support card to interrupt host in 1bit, 4 bit SD modes. 
e Support CRC7 for command and CRC16 for data 
e Support Read waits Control. 


~~ 
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6.7.3 


6.7.3.1 


Support Stop Clock for read busy 

Support CMDO with Argument 32’hFFFFFFFA or CMD line low to boot EMMC 
Support battery remove and card remove protect function 

Support Byte Configuration for software interface APB bus 

No Support SDMA buffer boundary 

No Support No-DMA mode 

No Support Stop at block gap 

No Support Suspend & Resume 

No Support Infinite mode 


Bus Timing 


Timing Mode and related parameter 


The relation of the different timing mode: 


DDR50 


SDR50 
SDR104 
HS200 


25 MHz 
50 MHz 
50 MHz 
100 MHz 
200 MHz 
200 MHz 


HS400 


200 MHz 
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6.7.3.2 SDR25/12 bus timing 
GER , 
4 - > 
| Le 1 
---- min (V) 
CLK 50% Vpp—> | wv. 50% Vpp 
= ze ! i dÉ Bag Ga 
Io 
LO e ail, sell 
| 
---- min (Vm) 
---- max (Vr) 
i 
---- min (Vop) 
Output Data Data i 
| 
---- max (Vor) 
Figure 6-1 SDR25/12 Bus Timing 
Data must always be sampled on the rising edge of the clock. 
Table 6-3 SDR 25 Mode Card Interface Timing 
Parameter Symbol Min Max Unit Remark 
Clock CLK(1) 
Clock frequency Data fPP 0 52(3) MHz CL<= 30 pF 
Transfer Mode(2) E 
Tolerance: 
+100KHz 
Clock frequency fOD 0 400 kHz Tolerance: 
Identification Mode +20KHz 
Clock high time tWH 6.5 ns CL <= 30 pF 
Clock low time tWL 6.5 ns CL <= 30 pF 
Clock rise time(4) tTLH 3 ns CL <= 30 pF 
Clock fall time tTHL 3 ns CL <= 30 pF 
Inputs CMD, DAT 
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Input set-up time tISU 3 ns CL <= 30 pF 


Input hold time tIH 3 ns CL <= 30 pF 


Outputs CMD,DAT 


Output delay time during tODLY 13.7 ns CL <= 30 pF 
data transfer 

Output hold time tOH 2.5 ns CL <= 30 pF 
Signal rise time(5) tRISE 3 ns CL <= 30 pF 
Signal fall time tFALL 3 ns CL <= 30 pF 


NOTE 1. CLK timing is measured at 50% of VDD. 

NOTE 2. A Multimedia Card shall support the full frequency range from 0-26Mhz, or 0- 
52MHz 

NOTE 3. Card can operate as high-speed card interface timing at 26 MHz clock 
frequency. 

NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL). 

NOTE 5. Inputs CMD, DAT rise and fall times are measured by min (VIH) and max (VIL), 
and outputs CMD,DAT rise and fall times are measured by min (VOH) and max (VOL). 


Table 6-3 SDR12 Card Interface Timing 


Parameter Symbol Min Max Unit Remark(1) 
Clock CLK(2) 
Clock frequency Data fPP 0 26 MHz CL<= 30 pF 
Transfer Mode(3) : 
Tolerance: 
+100KHz 
Clock frequency fOD 0 400 kHz Tolerance: 
Identification Mode +20KHz 
Clock high time tWH 10 ns CL <= 30 pF 
Clock low time tWL 10 ns CL <= 30 pF 
Clock rise time(4) tTLH 10 ns CL <= 30 pF 
Clock fall time tTHL 10 ns CL <= 30 pF 
Inputs CMD, DAT 
Input set-up time tISU 3 ns CL <= 30 pF 
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Input hold time tIH 3 ns CL <= 30 pF 


Outputs CMD,DAT 


Output set-up time(5) tODLY 11.7 ns CL <= 30 pF 


Output hold time tOH 8.3 ns CL <= 30 pF 


NOTE 1. The card must always start with the backward-compatible interface timing. The 
timing mode can be switched to high-speed interface timing by the host sending the 
SWITCH command (CMD6) with the argument for high-speed interface select. 


NOTE 2. CLK timing is measured at 50% of VDD. 


NOTE 3. For compatibility with cards that support the v4.2 standard or earlier, host should 
not use > 20 MHz before switching to high-speed interface timing. 


NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL). 


NOTE 5. tOSU and tOH are defined as values from clock rising edge. However, there 
may be cards or devices which utilize clock falling edge to output data in backward 
compatibility mode. Therefore, it is recommended for hosts either to setWL value as long 
as possible within the range which will not go over tCK-tOH(min) in the system or to use 
slow clock frequency, so that host could have data set up margin for those 


devices. 


In this case, each device which utilizes clock falling edge might show the correlation 
either between tWL and tOSU or between tCK and tOSU for the device in its own 
datasheet as a note or its’ application notes. 


6.7.3.3 DDR50 bus timing 


These timings apply to the DAT[7:0] Signals only when the device is configured for dual data mode 
operation. 


In this dual data mode, the DAT Signals operates synchronously of both the rising and the falling 


edges of CLK. the CMD signal still operates synchronously of the rising edge of CLK and therefore 
complies with the bus timing specified in section 12.7, therefore there is no timing change for the CMD 
signal 
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i L 
l 1 
l 1 
CLK a 
---- max (Vi) 
b 
‘IsUddr| 
q 
+--- min (Vyp) 
Input Invalid 
z--- max (Vi) 
A | 
| ‘ODLYddr(min) | ‘ODLYddr(min) 
eS > 
, | , --- min (Non) 
Output DATA 
--- max (Voy) 
SE 4 > ws ' 
In DDR mode data on DAT[7:0] lines are sampled on both edges of the clock 
(not applicable for CMD line) 
Figure 6-2 DDR50 Bus Timing 
Table 6-4 DDR50 Card Interface Timing 
Parameter Symbol Min Max Unit Remark(1) 
Clock CLK(2) 
Clock duty cycle 45 55 % Includes jitter 
phase noise 
Inputs DAT(referenced to CLK-DDR mode) 
Input set-up time tlSUddr 2.5 ns CL <= 20 pF 
Input hold time tlHddr 2.5 ns CL <= 20 pF 
Outputs DAT(referenced to CLK-DDR mode) 
Output delay time during tODLYddr | 1.5 7 ns CL <= 20 pF 
data transfer 
Signal rise time (all tRISE 2 ns CL <= 20 pF 
Signals) 
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signal fall time (all tFALL 2 ns CL <= 20 pF 
Signals) 


SL8541E Device Specification 


NOTE 1. CLK timing is measured at 50% of VDD. 


NOTE 2. Inputs CMD, DAT rise and fall times are measured by min (VIH) and max (VIL), 
and outputs CMD, 


DAT rise and fall times are measured by min (VOH) and max (VOL) 


6.7.3.4 HS200 bus timing 


—§A $$ tr a O -~$p pA 


VECA... 


vecQ. 
CMD.DATI7-0] l VALID 
INPUT Ve (Y ` —— i ww 
(es i L 
| i \ 
ea aa S E 
Figure 6-3 HS200 Device Input Timing 
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La İPERIOD > 
VCCH ; : ; 
clock y | 
INPUT Lf DEE i D ME 1 
VSS. a 
s | trit 
i YAS 
CMD.DAT[7-0] 
OUTPUT 
Figure 6-4 HS200 Device Output Timing 
Table 6-5 HS200 Card Interface Timing 
Parameter Symbol Min Max Unit Remark(1) 
Clock duty cycle tPERIOD |5 - ns 200MHz(Max), 
between rising 
edges 
Inputs DAT (referenced to CLK-DDR mode) 
Input set-up time tISU 1.40 ns CL <= 6 pF 
Input hold time tIH 0.8 ns CL <= 6 pF 
Outputs DAT (referenced to CLK-DDR mode) 
Momentary Phase tPH 0 2 Ul 
Delay variation ATPH -350 +1550 ps 
(4T= (4T= 
-20°C) 90°C) 
Valid window tVW 0.575 2 Ul tVW=2.88ns at 
200MHz 
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6.7.3.5 HS400 bus timing 
H 
H 
veco tsp iH Ha tisu— ty 
E A Ea T i b j eee aa ae 
H H H H H H 
Me AE X LANu. j 7 
DAT[7-0] Vi VALI i VALI d 
INPUT : WINDOW 
A 228 | | \ 
roi ; H \ 
J | i H k 
AE enn i i j a aa 
Figure 6-5 HS400 Device Data Input Timing 
Table 6-6 HS400 Card Interface Input Timing 
Parameter Symbol Min Max Unit Remark 
Input CLK 
Cycle time data tpeRIop 5 200MHz(Max), between rising edges 
transfer mode With respect to Vr. 
Slew rate SR 1.125 Vins With respect to Vm/ Vo. 
Duty cycle tCKDCD | 0.0 0.3 ns Allowable deviation from an ideal 50% 
distortion duty cycle. 
With respect to Vz. 
Includes jitter, phase noise 
Minimum pulse tCKMPW | 2.2 ns With respect to Vr. 
width 
Input DAT (referenced to CLK) 
Input set-up time | tISUddr 0.4 ns Cdevice < OPF 
With respect to Ym Vi. 
Input hold time tlHddr 0.4 ns Cdevice < OPF 
With respect to Ym Yn. 
Slew rate SR 1.125 V/ns With respect to Ym Vo. 
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veca. 
DAT[7-0] VALID VALID 
OUTPUT WINDOW WINDOW 
KEN 
I \ 
VSS. sven <_< RN + f H i a 
Figure 6-6 HS400 Device Output Timing 
Table 6-7 HS400 Card Interface Output Timing 

Parameter Symbol Min | Max J Unit Remark 

Data Strobe 

Cycle time data transfer tpERIoD 5 200MHz(Max), between rising edges 

mode With respect to Vr 

Slew rate SR 1.125 V/ns With respect to Vox/Voz and HS400 
reference load 

Duty cycle distortion tDSDCD | 0.0 0.2 ns Allowable deviation from the input CLK 
duty cycle distortion (tCKDCD) 
With respect to Vz 
Includes jitter, phase noise 

Minimum pulse width tDSMPW | 2.0 ns With respect to Vz 

Read pre-amble trprE 0.4 - tperRiop | Max value is specified by manufacturer. 
Value up to infinite is valid 

Read post-amble trest 0.4 - tperiop | Max value is specified by manufacturer. 
Value up to infinite is valid 

Output DAT (referenced to Data Strobe) 

Output skew tRQ 0.4 ns With respect to Voy/Vor and HS400 
reference load 

Output hold skew tRQH 0.4 ns With respect to Y on Y ot. and HS400 
reference load. 

Slew rate SR 1.125 V/ns With respect to Vox/Vor and HS400 
reference load 
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6.7.4 Function Description 


6.7.4.1 eMMC System Overview 
The connection of EMMC host PADs is shown in the following figure. 


ev MIC Device Controller 


Reset 


VCC, VCCQ, 
VSS, VSSQ Implied by eMMC Standard, but out of scope 


C] Out of Scope 


E Specified by eMMC Standard 


Figure 6-7 EMMC System Overview 
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6.7.4.2 Coniroller Block Diagram 
PING/PONG RAM 
PHY 
CLK_GEN 
SLAVE <- + 
FIFO 
CTRL 
CTRL 
a SES MUX 
= > 
e CMD RSP AXI 
z -— Deeg MASTER PAD_CMD 
CRCS RECV > 
it 
TRAN DATA PATH PAD_DAT[7:0] 
R IO DATA 
q REG CTRL 
PHY DLL 
DLL < 
N EE CTRL TOP 
EMMC_TOP 


NY 
AXI BUS 


Figure 6-8 EMMC host System Block Diagram 


The EMMC_TOP module includes the CTRL_TOP and PHY_TOP. The CTRL_TOP is the digital part 
which is writes in RTL code, and the PHY is described in standard cells which can not be synthesis again. 


The PHY_TOP part ensures the output or sample timing close meet the high demand. The common 
require for the PHY is not to insert buffers, and the placement should meet the guide. 


The CTRL_TOP include 3 parts of HOST, SLAVE and DATA PATH. The HOST is the main part of the 
EMMC Host control. The DATA_PATH handles the AXI master, BUE CTRL. The SLAVE is another 
design which just shared the DATA_PATH with the HOST, and it is not described in this document. 


The HOST part includes REG_CTRL,CLKG, CMD_RSP, TRAN, RECV, CRCS, and DLL. 


The REG_CTRL interface acts as the bridge between the ARM processor and Host 
Controller. The EMMC controller registers are programmed by the ARM processor through 
AHB target interface. Interrupts are generated to the ARM processor based on the values set 
in the Interrupt status register and Interrupt enable registers. 


The CLKG Clock generation block will generate the SD clock depending on the value programmed by the 
ARM processor in the Clock Control Register. 


The CMD_RSP send command (such as CMD0,CMD1,CMD18) to eMMC or SD card, and received 
response from card. 


TRAN module transmits data to eMMC card and RECV module receives the data from eMMC card. 
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The CRCS includes CRC7 and CRC16 which generator calculates the CRC for command 
and Data respectively to send the CRC to the EMMC card. The CRC7 and CRC16 checker 
checks for any CRC error in the Response and Data send by the EMMC card. 


DLL is newly added module which is used to track the clock frequency of the working clock, which should 
co-work with eh PHY DLL 


The DATA_PATH include AXIM and BUF_CTRL. 


The AXI master (AXIM) initiates a read or write transaction with the memory if the Data transaction is 
done using DMA data transfer method. 


The BUF_CTRL used a ping-pong buffer to generate the read-write enable, full, empty Signals. Which 
give the control the Signals to generate the read busy, write wait control Signals? 


6.7.4.3 PHY Block Logic and Timing 


The PHY block control the data input and output timing. Following is the brief timing relation of the 
CLK/CMD/DAT. 


Orgel LILI LU LU LU LIN 

Padek] [1] PLL JF [Porno] 

Clk_clkwr | | | | | 2x or inv 

cik dawr) PLT CL |) BETHE 

Cik phy | | | | | | | | 

Pad elk T Bale TT 

Clk_cmdsmp > L Diy me) 2x or not | | Depth 4 buf 


Clk_possmip WÉI L Div ne ] 2x or not | | Depth 7 buf 
Clk_negsn|p DË PED | 2x [Depth 7 buf 


Figure 6-9 EMMC PHY CLK/CMD/DAT Timing Relation 


PHA STA — s | | 


oe Al Uo Dn 


CLK_2X SÉ, Cie on ak PAD_CLK_EMMC 


| 


al 


Figure 6-10 EMMC PHY CLK Logic 
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The CLK output is directly clk_emmc_1x clock or generated from clk_emmc_2x by divider 2 with same 
phase as clk_emmc_1x based on the timing mode. When high speed mode, use 2x clock divider, else 
used 1x clock. 


When Write. 


The CMD output is invert clock phase with clock that means the CMD is always negedge clock output. 
The last step clock which registered the CMD may be invert of clk_emmc_1x or clk_emmc_2x divide by 2 
with invert phase with clk_emmc_1x base on the timing mode. When high speed mode, use 2x clock 
divider, else used 1x clock. 


The 1st step of DAT output are registered by 2x clock or inv clock, the 2nd step has delay line to 
generate 1⁄4 cycle delay. When high speed mode, the finial DAT output is the 2nd step data output, else 
the finial DAT output is the 1st step data output. 


Write CMD_OUT___ PAD CMD OUT 
CLK_1X ag wag i i 
CLK_2X 
sdr 
(NOD dée PAD_DAT_OUT 
DAT_OUT_— ` 
CLK IX «7 z Ge 


ddr 


ddr 


al 


cL X = 


Figure 6-11 EMMC PHY CLK, CMD/DAT Write Logic 


When Read. 


The 1st step of CMD input is the delayed clock of clk_emmc_1x, which can be delayed by one clock cycle, 
then the data is stored in a depth 4 buffers; the 2nd step of CMD input is registered by clk_emmc_1x 

clock which is synchronous with the internal processing clock. When in not low speed, the 1st step of 
CMD need not to store buffer, and just with some little delay, and the 2nd step of clock directly register it. 


The DAT input is same as CMD with 2 steps sample clock. When in HS400 mode, the first step sample 
clock is used the input STOBE; when in others mode, the first step sample clock used 2x divider clock or 
directly 1x clock based on the timing mode. When in no DDR mode, the negedge sample clock is not 
working. 
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dly on d g 
Figure 6-12 EMMC PHY CMD/DAT Read Logic 
6.7.4.4 PHY Trace clocks 


For HS200, the read data and clock has no fixed timing phase relation, the controller should find the best 
phase to sample read data. 


2<=Ncr<=64 
> 
UUU UULU ATU LIT UUU UULU TL LI 
CMD 1 T 
m 2<=Nac<= 150000 TTS 
DI p > LI 
D2 E 
D3 
D4 E J 
Di 
D6 
D7 
ck mace D Mon Ai = 
clk_trace_I LI La S = i Send 
clk_trace_2 PUPAL LL A 8=>0 
clk_trace_3 TU rn A 8 =>0 Recv 
Tepes THE E 
Figure 6-13 EMMC PHY Clock Trace Logic 
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The clock trace scheme has given an option to auto searched the best phase. 


When read data command is send, the data will be received from all data line after some clocks, the first 
bit of received data is fixed to 0, and this is different from the idle state of 1. With this change, we can set 
32 counters with different phase in one clock cycle to count the beginning of 0 bit. Because the 32 clocks 
are equal divided and cross all over one clock cycle, there must be one change between near two 
counters. The first change can be seen as the change point, which reflects the level 1 to level 0 of data 
line. 


After the level change point is select, the inflexion clock phase is know, then this phase add half cycle will 
be the middle point of one cycle, that’s the best phase to sample read data. 


6.7.4.5 CTRL_TOP Signals 


Table 6-8 Signals List 


Bus Interface 
iPS Save Sgras | | [SerdaaaPs Savos | 
weg | Lë 


RAM interface 
RAM Ping Signals 64 (width) * 128 (depth) 
RAM Pong Signals 64 (width) * 128 (depth) 


System Interface 


Ptest_icg_mode 1 EMMC clock gate test mode select 


Ptest_sacn_mode EMMC scan test mode select 


Clk_emmc_host EMMC host clock signal from clk_top 
Rst_emmc_host_n EMMC host reset signal from rst_top 
Int reg emme EMMC interrupt signal 


PHY interface 


ef ee Internal Signals between PHY & CTRL 


Card protect interface 


Card detect signal 
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6.7.4.6 PHY_TOP Signals 


Table 6-9 Signals List 


System Interface 
[Pistia mose [1 [i | EMMGcock getotestmede soea | 
Piest saen mode [1 [1 | Emme scan test mode sst | 
[Okemo host [1 |__| EMMGhost cock sran | 


PAD interface 
Pad_oe_emmc_stb O 1 PAD Strobe Signals 


i 
i 
i 


lomux_emmcstb_sel 1 IOMUX Strobe Signals 
1 IOMUX Strobe Signals 
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Pad_in_emmc_stb 
Pad_oe emmc_rst 
Pad_ie emmc_rst 
Pad_in_emmc_rst 
Pad_out_emmc_clk 
Dad oe emmc_clk 
Dad je emmc_clk 
Dad In emmc ck 
Dad out emmce cmd 
Dad oe emmc_cmd 
Dad 16 emmc_cmd 
Dad In emmc md 
Dad out emmc data 
Dad oe emmc_data 
Dad 16 emmc data 


Dad In emmc data 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ! SL8541E Device Specification 


est [1 [1 | OMUXStobeSonas | 
om emmes n [o D | ]OMUX tobe Saras | 
eent [1 [1 L 
eenz [1 [1 T 
eme zs [1 D T 
eme ai [1 D T o 
ema [1 D Lëntgen = = | 
eme Je D Lëntgen = | 
eme [1 D Lëntgen 
ema [1 D Lëntgen — | 
Fomicermesk out [1 D Lëntgen | 
an maen [1 aeaa Sonas | 
an maen [O T Tae Sonas | 
amaes [1 [1 Tapan sans | 
an maes EE 
eme zi [1 T aeaa Sonas | 
eme se 1 fe Lëntgen | 
ennen TR Lëntgen | 
emer JJ Tapas Sons | 
emeng [1 [@ Tapas Sons | 
an maas ow JJ Tapas sra 


PHY interface 


lemme sech NS | | | Internal Signals between PHY & CTRL 


6.7.5 Control Registers 


6.7.5.1 Memory map 


Offset im 


0x0000 EMMC_BLK_CNT System address 
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C 
poe | e 
0x004C 


0x0060~ Reserved 

0x0074 

0x0078 EMMC_ADMA3_ADDR_L ADMAS address Low 
0x007C EMMC_ADMA3_ADDR_H ADMAS address High 


0x0080~ Reserved for UHS-II 
Ox00F8 
| Ox00FC | EMMC_HOST_VER Host Version & Slot Interrupt 


EMMC_DLL_CFG DLL Configure 
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oe [CdS 


0x0218 ~ 
SI "TI d 


0x0228 EMMC_BLK_CNT_BUF Buffer Processing Block count 
0x022C EMMC_BLK_CNT_IO IO Processing Block count 


0x0230 ~ 
æl Iyer 
ES ken ees 
0x025C 
C H 
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Offset a 


0X28C DLL_BACKUP DII used backup signal 


6.7.5.2 Register Descriptions 


6.7.5.2.1 EMMC_BLK_CNT 
Description : DMA Block Count 


aw 


ee CA, Ne 

pesg o | ojoļofofjoļofjoļloļojoļofļofoļofo) 

NA ae H se a ae fo 
Type R/W 


EEN, ee 
Rest] o|o|ojojoļojojoftojojoļoļoļjo]o]o]| 


Field Name Bit Type | Reset | Description 
Value 


BLK_CNT [31:0] R/W 32’hO 32-bit Block Count 
When host Version 4 Enable is set to 1(always 1), 
SDMA uses ADMA2_ADDR (0x58) instead of using 
this register to support 32-bit address. This register is 
re-assigned to 32-bit Block Count and then SDMA 
may use auto CMD23.. 
32’h0: Stop Count 
32’h1: 1 block; 
32’h2: 2 block; 
32’hFFFF_FFFF: 4G -1 block 


6.7.5.2.2 EMMC_BLK_SIZE 


Description : Block Size and Count 
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a, R 
reesei EEE H HG 
SOHIER OG GEOGR 
yee [RO Rw 


ee. eee AY AN 
Reset eM To Te | oto | ofa | o | oon o 


Field Name Bit Type | Reset | Description 
Value 


P3112] [RO [eono [Reseed oN 


BLK_SIZE [11:0] DAN |12h0 | Transfer blocks size. This register specifies the 
block size for block data transfers for CMD17, 
CMD18, CMD24, CMD25, and CMD53. 
0x0000: no data transfer 
0x0001: 1 byte 
0x0002: 2 bytes 
0x0200: 512 bytes 
0x0400: 1024 bytes (max) 


6.7.5.2.3 EMMC_ARGUMENT 


Description : Argument 
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a [a [wl [lo [s[s[@l=[@[a[a |e] ele]! 


oe 
Reset] o | o | o | o|o {ojo {olo|ofo|olo)o/ oo | 
pst [is] 4] is fae fan fao fo le izje [e (ejeje ago 
L o ü OROMO oo a 


ARGUMENT [15:0] 
Type 


L RW AN a NA 
Rest| o|o|ojojoļojojojojojoļoļofolo]o]| 


Field Name Bit Type | Reset | Description 
Value 


ARGUMENT [31:0] 32’h0 Set command argument here 


6.7.5.2.4 EMMC_TR_MODE (B) 


Description : Transfer mode and command 
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EE 


BO 

OT HN CMD_TY 
A CMD_INDEX PE 
CK 


ne 12 ID R/ | Rv | R 
we Ut) am PIRRE 


Eo ee Ai, 
er T T A 


AUTO C 
MD EN 


R/ | R/ l R/ 
Oe 


Field Name Bit Type | Reset | Description 
Value 
BOOT_ACK [31] RW Tho Set to indicate the host whether card will send boot 
ack 
1’b1: send boot ack 
1’b0: not send boot ack 
CMD_LINE_BOOT [30] RW 1’b0 Set to begin drive low cmd line and waiting to 
receive boot data block 
1’b1: Drive cmd line low 
1’b0: not drive cmd line 


CMD_INDEX [29:24] | RW | &h0 Command index, set to the command number 
(CMDO0-63, ACMDO-63) 


CMD_TYPE [23:22] | RW | 2'n0 Commend type. There are three types of special 
commands, Suspend, Resume and Abort. These 
bits shall bet set to 00b for all other commands. 
00: Normal 
01/10: Reserved 
11: Abort 
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DATA_PRE_SEL [21] R/W Data present select 
0: no data present 
1: data present 
This bit is set to 1 to indicate that data is present 
and shall be transferred using the DAT line. It is set 
to 0 for the following: 
1. Commands using only CMD line (e.g., CMD52) 
2. Commands with no data transfer but using 
busy signal on DAT[0] line (Rib or R5b, e.g., 
CMD38) 
3. Resume Command 
CMD_IND_CHK_EN [20] R/W Command index check enable 
0: disable 
1: enable 
If this bit is set to 1, the HC shall check the index 
field in the Response to see if it has the same value 
as the command index. If it is not, it is reported as a 
Command Index Error. If this bit is set to 0, the 
Index field is not checked. 
CMD_CRC_CHK_EN [19] R/W Command CRC check enable 
0: disable 
1: enable 
If this bit is set to 1, the HC shall check the CRC 
field in the Response. If an error is detected, it is 
reported as a Command CRC Error. If this bit is set 
to 0, the CRC field is not checked. 


SUB_CMD_FLAG [18] R/W Sub Command Flag 
0: Main Command 
1: Sub Command 


RESP_TYPE_SEL [7:16] | RW Response type select 
00: no response 
01: response length 136 
10: response length 48 
11: response length 48, check Busy after response 


Tis |w [reo pee 


RESP_INT_DIS RW "Ubu Response Interrupt Disable 
0: Response Interrupt is enabled. 
1: Response Interrupt is disabled. 
Support response error check function to avoid 
overhead of response error check by Host Driver. 
Only R1 or R5 can be checked. 
If Host Driver checks response error, sets this bit to 
0 and waits Command Complete Interrupt and then 
checks the response register. 
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RESP_ERR_CHK EN | [7] 


l A 


MULT BLK SEL 
DATA DIR SEL 
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If Host Controller checks response error, sets this 
bit to 1 and sets Response Error Check Enable to 1, 
Command Complete Interrupt is disabled by this bit 
regardless of Command Complete Signal Enable. 
Response Error Check Enable 

0: Response Error check is disabled 

1: Response Error check is enabled. 


Support response error check function to avoid 
overhead of response error check by Host driver. 
Only R1 or R5 can be checked. 


If Host Driver check response error, this bit is set to 
0 and Response Interrupt Disable is set to 0, 


If Host Controller checks response error, sets this 
bit to 1 and sets Response Interrupt Disable to 1. 
Response Type R1/R5 selects either R1 or R5 
response type. If an error is detected, Response 
Error Interrupt is generated in the Error Interrupt 
Status register. 

Response Type R1/R5 

0: R1 (Memory) 

1: R5 (SDIO) 


When response error check is enabled, this bit 
selects either R1 or R5 response types. Two types 
of response checks are supported: R1 for memory 
and R5 for SDIO. 


Error Statues checked in R1 

Bit: 19/20/21 /23/25/26/29/30/31 
Response Flags Checked in R5: 
Bit: 0/1/3/7 


Multiple/single block select 
0: single block 
1: multiple blocks 


Data transfer direction select 
0: write (Host to Card) 
1: read (Card to Host) 


Auto CMD enable 

00: disable 

01: Auto CMD12 Enable 
10: Auto CMD23 Enable 
11: Auto CMD auto select 


1: Auto CMD12 Enable: Multiple block transfers for 
memory require CMD12 to stop the transaction. 
When this bit is set to 1, the HC shall issue CMD12 
automatically when last block transfer is completed. 
The HD shall not set this bit to issue commands that 
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do not require CMD12 to stop data transfer. 
2: Auto CMD23 Enable: 


When this bit field is set to 10b, the Host Controller 
issues a CMD23 automatically before issuing a 
command specified in the Command Register 


3: Auto CMD auto select. 


When this mode select, selection of auto CMD 
depends on setting of CMD23 Enable in the Host 
Ctrl 2 register which indicated whether card support 
CMD23. If CMD23 Enable=1, auto CMD23 is used 
and if CMD23 Enable=0, auto CMD12 is used. Use 


of Auto CMD Auto Select is recommended rather 
than use of Auto CMD12 Enable or Auto CMD23 
Enable. 

BLK_CNT_EN S Block count enable 
(This design not support infinite mode, so it is 
always 1) 
DMA enable 


(This design not support NO-DMA mode, so it is 
always 1) 


Note: For the register table which bit numbers filled with different color are byte or half word aligned 
registers. If word is same color, it is word aligned; if half word is same color, it is half word aligned; if byte 
is same color, it is byte aligned. The byte aligned register can be write used half word aligned or word 
aligned method; the half word aligned can be write used word aligned method. 

For register “EMMC_TR_MODE’, the bit [31:16] is half word aligned just as the Figure2-6 Command 
Register specification of “SD Host Controller Standard Specification version 4.10”, but there are another 
words shows it should be byte aligned, “Write to the upper byte of this register triggers SD command 
generation” 

When sending command while the data is inhibiting, software should just write the half word of bit[31:16] 
to start the command only transfer. 


6.7.5.2.5 EMMC_RESPONSE 


Description ` Response 0, 1, 2, 3, 4, 5, 6, and 7 
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0x0010 Response 0 ~ 1 (reset Ox0000_0000) RESPO_1 
0x0014 Response 2 ~ 3 (reset 0x0000_0000) RESP2_3 
0x0018 Response 4 ~ 5 (reset 0x0000_0000) RESP4_5 


0x001C Response 6 ~ 7 (reset 0x0000_0000) RESP6_7 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | at | 20 | 19 | 18 | 17 | 16 | 
RESPONSE [31:16] 
RESPONSE [63:48] 
RESPONSE [95:80] 
RESPONSE [127:112] 


pO E*FN 
Reset} o|o/olofjoļoļofjofoļoļoļlofoļoļofo] 
TS T ee 
RESPONSE [15:0] 
RESPONSE [47:32] 
RESPONSE [79:64] 
RESPONSE [111:96] 


Field Name Bit Type | Reset | Description 
Value 


RESPONSE [127:0] 128'h0 | The following table describes the mapping of 
command responses from the SD Bus to this register 
for each response type. In the table, R[ ] refers to a bit 
range within the response data as transmitted on the 
SD Bus, and REP{ ] refers to a bit range within the 
Response register. 


6.7.5.2.6 EMMG PRESS STATE 


Description : Present State 
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ESEE: 


Reserved 


Type RO 


Reset 


C > SR 
| Bit Lelwleteloiwls | 8 | 7 | 6 | 


9 
TE 
Reserved = _A DAT_LINE7_4 
CT 
IV 
E 


| Type | 


Pro lgl pm E 
Pä TTT EE DDUH 


CH 
Reserved Ge DAT_LINE3_0 Reserved 
E 


RO 
as ` ` 
pee Ee 


Field Name Type | Reset | Description 
Value 


a CMD_FLAG om T'ho Bwt o ooa Command Flag 
0: Main Command 
1: Sub Command 


AE Im Im 
LESCH jro [no [Reseved S 


CMD LINE 


DAT_LINE3_0 


[24] Thi CMD line signal level. This status is used to check 
CMD line level to recover from errors, and for 
debugging. 


[23:20] Abt DAT [3:0] line signal level. This status is used to 
check DAT line level to recover from errors, and for 
debugging. This is especially useful in detecting the 
busy signal level from DAT [0]. 

[23]: for DAT[3] 
[22]: for DAT[2] 
[21]: for DAT[1] 
[20]: for DAT[O] 
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DS [RO [iomo | Reserved S 


l l 


l A 


DAT UNEZ 4 [7:4] T 
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Read transfer active. This status is used for 
detecting completion of a read transfer. This bit is 
set to 1 for either of the following conditions: 


1. After the end bit of the read command 


2. When writing a 1 to continue Request in the 
Block Gap Control register to restart a read 
transfer 


This bit is cleared to 0 for either of the following 
conditions: 
1. When the last data block as specified by block 
length is transferred to the system. 


2. When all valid data blocks have been 
transferred to the system and no current block 
transfers are being sent as a result of the Stop 
at Block Gap Request set to 1. A transfer 
complete interrupt is generated when this bit 
changes to 0. 


0: no valid data 
1: transferring data 


Write transfer active. This status indicates a write 
transfer is active. If this bit is 0, it means no valid 
write data exists in the HC. This bit is set in either of 
the following cases: 

1. After the end bit of the write command 

2. When writing a 1 to Continue Request in the 

Block Gap Control register to restart a write 
transfer 
This bit is cleared in either of the following cases: 

1. After getting the CRC status of the last data 
block as specified by the transfer count (Single 
or Multiple) 

After getting a CRC status of any block where 
data transmission is about to be stopped by a 
Stop at Block Gap Request. 
During a write transaction, a Block Gap Event 
interrupt is generated when this bit is changed to 0, 
as a result of the Stop at Block Gap Request being 
set. This status is useful for the HD in determining 
when to issue commands during write busy. 
0: no valid data 
1: transferring data 
DAT [7:4] line signal level. This status is used to 
check DAT line level to recover from errors, and for 
debugging. 
[7]: for DAT[7] 
[6]: for DAT[6] 


957 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Läepgtwnrpuu 


SL8541E Device Specification 


[5]: for DATS) 
ere ooo for DAT[4] 


oo erro nor 


aa 


7 II 


DAT UNE ACTIVE 


7 A 


6.7.5.2.7 EMMC_HOST_CTRL1 (B) 


Description : SD Host Control Register1 
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DAT line active. This bit indicates whether one of the 
DAT line on SD bus is in use. 


0: DAT line inactive 
1: DAT line active 


Command inhibit (DAT) 


This status bit is generated if either the DAT Line 
Active or the Read Transfer Active is 1. If this bit is 
0, it indicates the HC can issue the next SD 
command. Commands with busy signal belong to 
Command Inhibit (DAT) (e.g., R1b, R5b type). 
Changing from 1 to 0 generates a Transfer 
Complete interrupt in the Normal Interrupt status 
register. Note: The SD Host Driver can save 
registers in the range of 0x0000 ~ Ox000D for a 
suspend transaction after this bit has changed from 
1 to 0. 


0: can issue command that uses the DAT line 
1: cannot issue command that uses the DAT line 


Command inhibit (CMD) 


If this bit is 0. it indicates the CMD line is not in use 
and the HC can issue a SD command using the 
CMD line. This bit is set immediately after the 
Command register (0x000F) is written. This bit is 
cleared when the command response is received. 
Even if the Command Inhibit (DAT) is set to 1, 
Commands using only the CMD line can be issued if 
this bit is 0. Changing from 1 to 0 generates a 
Command complete interrupt in the Normal Interrupt 
Status register. If the HC cannot issue the command 
because of a command conflict error or because of 
Command Not Issued By Auto CMD12 Error, this bit 
shall remain 1 and the Command Complete is not 
set. Status issuing Auto CMD12 is not read from this 
bit. 
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= pels lala le ls lalale latae pe e 


RD 
=|_W 
AIT | Reserve 
Reserved c d 
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nee | 


DO å O= 7 H 
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Reserved 


Field Name Type | Reset | Description 
Value 


INT AT BLK EE = R/W | 1’hO Beed oo at block gap. This bit is valid only in 4- 
bit mode of the SDIO card and selects a sample 
point in the interrupt cycle. Setting to 1 enables 
interrupt detection at the block gap for a multiple 
block transfer. If the SD card cannot signal an 
interrupt during a multiple block transfer, this bit 
should be set to 0. When the HD detects an SD 
card insertion, it shall set this bit according to 
the CCCR of the SDIO card. 
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RD_WAIT_CTRL [18] R/W Read wait control. The read wait function is 
optional for SDIO cards. If the card supports 
read wait, set this bit to enable use of the read 
wait protocol to stop read data using DAT[2] 
line. Otherwise, the HC has to stop the SD clock 
to hold read data, which restricts commands 
generation. When the HD detects an SD card 
insertion, it shall set this bit according to the 
CCCR of the SDIO card. If the card does not 
support read wait, this bit shall never be set to 1 
or DAT line conflict may occur. If this bit is set to 
0, Suspend/Resume cannot be supported. 

0: disable read wait control 
1: enable read wait control 


rt [ro [ie [newt NT 


—— HAN | 1’b0 SD8 bit mode 
Extended Data Transfer Width 
This bit controls 8-bit bus width mode for 
embedded device. Support of this function is 
indicated in 8-bit Support for Embedded Device 
in the Capabilities register. If a device supports 
8-bit bus mode, this bit may be set to 1. If this 
bit is 0, bus width is controller by Data Transfer 
Width in the Host Control 1 register. 
1: 8-bit Bus Width 
0: Bus Width is Selected by Data Transfer Width 


DMA_SEL [4:3] R/W. | 2’b0 DMA Select 
2’b00: SDMA is select 
2’b01: Reserved 
2’b10: ADMA2 is select 
2’b11: ADMA2/3 is select 


[fe fro fit EC 


SD4B_ MODE [1] R/W (Ubu Data transfer width, SD1 or SD4. This bit 
selects the data width of the HC. The HD shall 
select it to match the data width of the SD card. 
0: 1-bit mode 
1: 4-bit mode 


o o [o [m eme 


6.7.5.2.8 EMMC_CLK_CTRL (B) 


Description : SD Control Register2 
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Field Name Type | Reset | Description 
Value 


HW ` a CARD Se R/W | 1’b1 esos ooo reset for card 
1: Normal work 
0: card reset , should be set back to 1 manually 


SW_RST_DAT [26] Software reset for DAT line. Only part of data 
circuit is reset. DMA circuit is also reset. The 
following registers and bits are cleared by this 
bit: 

e Buffer Data Port Register: 
= Buffer is cleared and initialized. 
Present State register: 
Buffer Read Enable 
Buffer Write Enable 
Read Transfer Active 
Write Transfer Active 
DAT Line Active 
Command Inhibit (DAT) 
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Block Gap Control register: 
= Continue Request 
= Stop At Block Gap Request 
Normal Interrupt Status register 
= Buffer Read Ready 
= Buffer Write Ready 
Block Gap Event Transfer Complete 


SW_RST_CMD [25] WO "Ubu Software reset for CMD line. Only part of 
command circuit is reset. The following registers 
and bits are cleared by this bit: 

e Present State register 
= Command Inhibit (CMD) 

e Normal Interrupt Status register 
= Command Complete 

0: work 

1: reset 


SW_RST_ALL [24] WO "bü Software reset for all. This reset affects the 
entire HC except for the card detection circuit. 
Register bits of type ROC, RW, RW1C, RWAC 
are cleared to 0. During its initialization, the HD 
shall set this bit to 1 to reset the HC. The HC 
shall reset this bit to 0 when Capabilities 
registers are valid and the HD can read them. 
Additional use of Software Reset for All may not 
affect the value of the Capabilities registers. If 
this bit is set to 1, the SD card shall reset itself 
and must be reinitialized by the HD. 

0: work 
1: reset 


[fewer [m ema 


DATA_TIMEOUT_CNT [19:16] | RAW | NN Data timeout counter value. This value 
determines the interval by which DAT line 
timeouts are detected. Refer to the Data 
Timeout Error in the Error Interrupt Status 
register for information on factors that dictate 
timeout generation. Timeout clock frequency will 
be generated by dividing the base clock TMCLK 
by this value. When setting this register, prevent 
inadvertent timeout events by clearing the Data 
Timeout Error Status Enable (in the Error 
Interrupt Status Enable register). 

0000: TMCLK * 24(16) 
0001: TMCLK * 24(17) 
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1110: TMCLK * 2^(30) 
1111: TMCLK * 2”(31) 


SDCLK/RCLK Frequency Select 

If Freq_div = 0:Base clk 
Freq_div = 1:Base clk/2 
Freq_div = 2:Base clk/4 
Freq_div = 3:Base clk/6 


Freq_div= n:Base clk/(2*n) 


Freq_div[9:8] SDCLK/RCLK Frequency Select[9:8] 
es Te 


E 


o Ji 


: il 
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SD clock enable. The HC shall stop SDCLK 
when writing this bit to 0. SDCLK Frequency 
Select can be changed when this bit is 0. Then, 
the HC shall maintain the same clock frequency 
until SDCLK is stopped (stop at SDCLK = 0). If 
the HC detects the No Card state, this bit shall 
be cleared. 


0: disable 
1: enable 


Internal clock stable. This bit is set to 1 when 
SD clock is stable after writing to Internal Clock 
Enable in this register to 1. The SD Host Driver 
shall wait to set SD Clock Enable until this bit is 
1.Note: This is useful when using PLL for a 
clock oscillator that requires setup time. 


0: not ready 
1: ready 


Internal clock enable. This bit is set to 0 when 
the HD is not using the HC or the HC awaits a 
wakeup event. The HC should stop its internal 
clock to go to the very low power state. Still, 
registers shall be able to be read and written. 
Clock starts to oscillate when this bit is set to 1. 
When clock oscillation is stable, the HC shall set 
Internal Clock Stable in this register to 1. This 
bit shall not affect card detection. 


0: stop 
1: oscillate 
Note: 


It is recommended to set this bit to 0 before 
changing the clock source, and then set it to 1 
after the changing is done. 


But changing the frequency divider need not to 
set this bit to 0. 
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6.7.5.2.9 EMMC_INT_ST (B) 


Description : Normal and error interrupt status 


KSESE 


Reserved 


ser 
Reserved Reserved zk: 


SHE 
RO 
eee eie TTS ^ > TS 


Read-only status, write 1 to clear status: register bits indicate status when read, a set bit indicating a 
event may be cleared by writing 1, Writing 0 has no effect 


Field Name Bit Type | Reset | Description 
Value 


PN T Je [Reseved ` 


AXI_RESP_ERR [28] RWC | 1’hO AXI Bus Error 
0: no error 
1: error 
RESP_ERROR [27] RWC | 1’hO Response Error 
0: no error 
1: error 
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ADMA_ERROR [25] R/WC | 1h00 ADMA Error 
0: no error 
1: error 


AUTO_CMD12_ERR [24] RWC (hu Auto CMD12 error. This occurs when detecting 
that one of the bits in Auto CMD12 Error Status 
register has changed from 0 to 1. This bit is set 
to 1 also when Auto CMD12 is not executed 
due to the previous command error. 

0: no error 
1: error 
pCi 


DATA_END_BIT_ERR [22] RWC | 1’hO Data end bit error. This occurs when detecting 
0 at the end bit position of read data which uses 
the DAT line or the end bit position of the CRC 
status. 

0: no error 
1: error 

DATA_CRC_ERR [21] RWC | (bü Data CRC error. This occurs when detecting 
CRC error when transferring read data which 
uses the DAT line or when detecting the Write 
CRC Status having a value of other than “010”. 
0: no error 
1: error 


DATA_TIMEOUT_ERR [20] RWC | thO Data timeout error. This occurs when detecting 
one of the following timeout conditions. 
. Busy Timeout for Rib, R5b type 
. Busy Timeout after Write CRC status 
. Write CRC status Timeout 
. Read Data Timeout 
0: no error 
1: timeout 
CMD_IND_ERR [19] RWC | (bü Command index error. This occurs if a 
Command Index error occurs in the Command 
Response. 
0: no error 
1: error 
CMD END BIT EHH [18] RWC | 1’hO Command end bit error. This occurs when 
detecting that the end bit of a command 
response is 0. 
0: no error 
1: end bit error generated 


CMD_CRC_ERROR [17] Command CRC error. Command CRC Error is 
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generated in two cases. 


1. If aresponse is returned and the 
Command Timeout Error is set to 0, this 
bit is set to 1 when detecting a CRC error 
in the command response 


The HC detects a CMD line conflict by 
monitoring the CMD line when a 
command is issued. If the HC drives the 
CMD line to 1 level, but detects 0 levels 
on the CMD line at the next SDCLK edge, 
then the HC shall abort the command 
(stop driving CMD line) and set this bit to 
1. The Command Timeout Error shall 
also be set to 1 to distinguish CMD line 
conflict. 


0: no error 
1: CRC error generated 


Command timeout error. This occurs only if the 
no response is returned within 64 SDCLK 
cycles from the end bit of the command. If the 
HC detects a CMD line conflict, in which case 
Command CRC Error shall also be set. This bit 
shall be set without waiting for 64 SDCLK 
cycles because the command will be aborted by 
the HC. 

0: no error 


1: timeout 


ERR_INT [15] Tho Error Interrupt 
If any of the bits in the Error Interrpt Status 
register are set, then this bit is set. Therefore 
the Host Driver can efficiently test for an error 
by checking this bit first. This bit is read only. 
0: no error 
1: error 


Paar fro [sto [Revered CS 


CARD_INT RWC | (bü Card interrupts. Writing this bit to 1 does not 
clear this bit. It is cleared by resetting the SD 
card interrupt factor. In 1-bit mode, the HC shall 
detect the Card Interrupt without SD Clock to 
support wakeup. In 4-bit mode, the card 
interrupt signal is sampled during the interrupt 
cycle, so there are some sample delays 
between the interrupt signal from the card and 
the interrupt to the Host system. When this 
status has been set and the HD needs to start 
this interrupt service, Card Interrupt Status 
Enable in the Normal Interrupt Status register 
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shall be set to 0 in order to clear the card 
interrupt statuses latched in the HC and stop 
driving the Host System. After completion of the 
card interrupt service (the reset factor in the SD 
card and the interrupt signal may not be 
asserted), set Card Interrupt Status Enable to 1 
and start sampling the interrupt signal again. 

0: no card interrupt 

1: card interrupt generated 


a fro [ee penes IOI AN 


n RWC | (bü DMA interrupt. This status is-set if the HC 
detects the Host DMA Interrupt. 
0: no DMA interrupt 
1: DMA interrupt generated 


ooo i fa o [mo pee 


TR_COMPLETE [1] RWC | (bü Transfer complete. This bit is set when a 
read/write transaction is completed. 
Read Transaction: This bit is set at the falling 
edge of Read Transfer Active Status. There are 
two cases in which the Interrupt is generated. 
The first is when a data transfer is completed as 
specified by data length (after the last data has 
been read to the Host System). The second is 
when data has stopped at the block gap and 
completed the data transfer by setting the Stop 
at Block Gap Request in the Block Gap Control 
register (after valid data has been read to the 
Host System). 
Write Transaction: This bit is set at the falling 
edge of the DAT Line Active Status. There are 
two cases in which the Interrupt is generated. 
The first is when the last data is written to the 
card as specified by data length and Busy 
signal is released. The second is when data 
transfers are stopped at the block gap by 
setting Stop at Block Gap Request in the Block 
Gap Control register and data transfers 
completed (after valid data is written to the SD 
card and the busy signal is released). 
Note: Transfer Complete has higher priority 
than Data Timeout Error. If both bits are set to 
1, the data transfer can be considered 
complete. 
0: no data transfer complete 
1: data transfer complete 


CMD_COMPLETE RWC | 1’hO Command complete. This bit is set when 
getting the end bit of the command response 
(except auto CMD12 and auto CMD23). 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 967 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ! SL8541E Device Specification 


Note: Command Timeout Error has higher 
priority than Command Complete. If both are 
set to 1, it can be considered that the response 
was not received correctly. 


0: no command complete 
1: command complete 


6.7.5.2.10  EMMC_INT_ST_EN (B) 


Description : Normal and error interrupt status enable 


Normal and error interrupt status enable (reset 
0x0000_0000) INT_ST_EN 


S 


0x0034 


Reserved 


RO 


Reserved Reserved 


R/ | R/ 
W Ge 


Field Name Bit Type | Reset | Description 

Value 
TSTS eo pee 
AX|_RESP_ERR_EN [28] AXI Bus Error status enable 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 968 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ! SL8541E Device Specification 


6.7.5.2.11 EMMC_INT_SIG_EN (B) 


Description : Normal and error interrupt signal enable 
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Normal and error interrupt signal enable (reset 
0x0038 0x0000_ 0000) INT_SIG_EN 


S 


Reserved 


RO 


Reserved g Reserved 


Field Name Type | Reset | Description 
Value 


EPEN A ee | Reserved ` ssid 
SSES fe HHT 
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o [mo [Resenes ooo 
ER 
E 
ER 
E 
ER 


aw 
aw 


6.7.5.2.12  EMMC_HOST_CTRL2 (B) 


Description : Host controller 2 and Auto CMD12 error status 
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Reserved UHS_MODE 


RO RO d 


KE, eo en ZE 
15 | 14 [13 | 12 | GE Ee ee 


O | Reserve 
B ` Reserved 


R E Bess 


Field Name Type | Reset | Description 
Value 


aN BIT_ADDR_EN S RW (bü ee system address is 32 bit or 64 bits 
0: 32 bit address 
1: 64 bit address 


HOST_VER_4_EN Ga | RO | 1'b1 Ire design is host version 4 


CMD23_ ENABLE = HAN | 1’b0 CMD23 Enable 
This bit is used to select Auto CMD23 or Auto 
CMD12 for ADMA3 data transfer. Refer to Auto 
CMD Enable in the Transfer Mode Register 
0: AutoCMD auto select CMD12 
1: AutoCMD auto select CMD23 


ADMA2_LEN_ MODE [26] RW (bü The ADMA2 length mode is 26 bit or 16bit 
0: 16 bit data length mode 
1: 26 bit data length mode 


[Frisia ER ee 
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This field is used to select one of UHS-I mode 
and effective when 1.8V Signaling Enable is set 


If Preset Value Enable in the SD_CTRL3 
register is set to 1, Host controller sets SDCLK 
Frequency Select, Clock Generator Select in 
the Clock Control register according to Preset 
Value registers. In this case, one of preset 
value registers is selected by this field. Host 
Driver needs to reset SD Clock Enable before 
changing this field to avoid generating clock 
glitch. After setting this field, Host Driver sets 
SD Clock Enable again. 


: SDR12 
: SDR25 
: SDR50 
: SDR104 
: DDR50 
- HS200 
: HS400 
: HS401 (EMMC5.1) HS400 mode 


Ge H ess. 


CMD NOT JSG ERR ROC | 1’hO Command not issued error. Setting this bit to 1 
means CMD_wo_DAT is not executed due to 
an Auto CMD12 error ([4:1]) in this register. 

0: no error 
1: not issued 


potest RON | tho [Reseved O S 


ACMD_IDX_ERR [4] ROC "(bü Auto CMD index error. This occurs if the 
Command Index error occurs in response to a 
command. 

0: no error 
1: error 

ACMD_END BIT EHH [3] ROC "(bü Auto CMD end bit error. This occurs when 
detecting that the end bit of command response 
is 0. 

0: no error 
1: end bit error generated 

ACMD_CRC_ERR [2] ROC "(bü Auto CMD CRC error. This occurs when 
detecting a CRC error in the command 
response. 

0: no error 
1: CRC error generated 


ACMD_TIMEOUT_ERR [1] ROC "(bü Auto CMD timeout error. This occurs if the no 
response is returned within 64 SDCLK cycles 
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from the end bit of the command. If this bit is 
set to 1, the other error status bits ([4:2]) are 
meaningless. 


0: no error 
1: timeout 


ACMD12_ NOT EXEC E Auto CMD12 Not Executed 


If memory multiple block data transfer is not 
started due to command error. This bit is not 
set because it is not necessary to issue auto 
cmd12. Setting this bit to 1 means the Host 
Controller cannot issue auto cmd12 to stop 
memory multiple block data transfer due to 
some error. If this bit is set to 1. Other error 
status bits are meaningless. 


6.7.5.2.13 EMMC_CAP1 


Description : Capabilities 


= pafe jejeje EEE 


F me 
SLOT T [ 4 MAX BL 
YPE a su K SIZE 


SO EO HEO HEHE 


BASE CLK ERO TIMEOQUT_CLK_FRQ 


| Type | 


e yë oo a 
mesajo ]o|o]o|olo]o]o lloilo leoleo ee 
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SLOT_TYPE [31:30] 2’b00 | Slot Type 
2’b00: Removable Card Slot 
ASYNC_INT [29] 1’b0 Asynchronous Interrupt Support 
1’b0:Asynchronous Interrupt Not Supported 
64BIT_ADD_SUP_V3 [28] 1’b1 64 bit System Bus Support 
1’b0 64 bit System Bus Support 


1’h1 64 bit System Bus Support 
1’b0 64 bit System Bus Support 


Voltage support 1.8 V. 
0: 1.8 V not supported 
1: 1.8 V supported 


Voltage support 3.0 V. 
0: 3.0 V not supported 
1: 3.0 V supported 


Voltage support 3.3 V. 
0: 3.3 V not supported 
1: 3.3 V supported 


DMA support. This bit indicates whether the HC 
is capable of using DMA to transfer data 
between system memory and the HC directly. 


0: DMA not supported 

1: DMA supported 

High speed support. This bit indicates whether 
the HC and the Host System support High 


Speed mode and they can supply SD Clock 
frequency from 25 MHz to 50 MHz 


0: high speed not supported 
1: high speed supported 


Reserved 


ADMA2 Support 
1’b0: ADMA2 is not supported 
1’b1: ADMA2 is supported 
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1 Suspend/resume support. This bit indicates 
whether the HC supports Suspend/Resume 
function. If this bit is 0, the Suspend and 
Resume mechanism is not supported and the 
HD shall not issue either Suspend/Resume 
command. 

0: not supported 
1: supported 


hu 
hu 
"hod 
hi 
hi 
1’b1 


aa} 
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8BIT_SUP [18] 1’b1 8-bit Support for Device 
1’b1: 8-bit Bus Width Supported 


MAX_BLK_SIZE [17:16] 2h01 | This value indicates the maximum block size 
that the HD can read and write to the buffer in 
the HC. The buffer shall transfer this block size 
without wait cycles. 

00: 512 bytes 

01: 1024 bytes 
10: 2048 bytes 
11: 4096 bytes 


BASE_CLK_FRQ [15:8] Dh This value indicates the base (maximum) clock 
frequency for the SD clock. The unit is MHz If 
the real frequency is 16.5 MHz, a larger value 
shall be set, i.e., 0100016 (17 MHz) because 
the HD uses this value to calculate the clock 
divider value and it shall not exceed the upper 
limit of the SD clock frequency. The supported 
range is 10 to 63 MHz If these bits are all 0, the 
Host System has to get information via another 
method. 

0: get information via another method (Registry 
Entry) 

1: 1 MHz 

2: 2 MHz 

FF: 255 MHz 


TIMEOUT_CLK_UNIT [7] Thi This bit shows the unit of base clock frequency 
used to detect Data Timeout Error. 


o o o CR 


TIMEOUT_CLK_FRQ [5:0] 6’h0 This bit shows the base clock frequency used 
to detect Data Timeout Error. 
0: get information via another method 
1:1 MHz 
2: 2 MHz 
63: 63 MHz 


6.7.5.2.14 EMMC_CAP2 


Description : Capabilities 2 
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KESESEAE 


Reserved Reserved 


a 
Reset MO ee ee ee ee ER 
Ea a EEE EES EE 


ef 
Reserved 0 
SU 
P 


| Type | 


pf RO | FR | RO] 
Reset eee | | |: | 


Value 
SECHER m e 
[movas suero fien Im D anmas issu O O 
OO y i fea po emo ese 


DDR50_SUP [2] 1’b1 DDR50 Support 

1’b0: DDR50 is Supported 
SDR104_SUP [1] 1’b1 SDR104 Support 

1’b0 : SDR104 is Supported 
SDR50_SUP 1’b1 SDR50 Support 

1’b0: SDR50 is Supported 


6.7.5.2.15 ` EMMG ERC ENT 


Description : Force event register 
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GODE 


Si ij 
EV EV 


Reserved p A p A 


o o 


Type 


a 


Field Name Type | Reset | Description 
Value 


S o CC C 
T CE H 
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o 
o 


CO y y a [RO DT y 

FRC_EVT_ACMD12 [ WO | 1’h0 Force Event for Command Not Issued By 

peerrnen Wee eege 

SIE o ER EC 

[FRC_EVT_AGMO_END fie) [wo | rho | Force Event tor Auto OMD Endt Eror | 
o , 


W Force Event for Auto CMD 12 Not Executed 
1: Interrupt is generated 
0: No Interrupt 


6.7.5.2.16 EMMC_ADMA_ERR 


Description : ADMA Error State register 
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= polals lalz sls alee 2 


S Reserved 


| Type | 


BRESP_ | RRESP_ 
ERR ERR 


RO RO 


peee HEE 


m Reserved 


Type EE 


Field Name Type | Reset | Description 
Value 


ESA 


EE ERR Zeie ug 
RRESP_ERR [17:16] T 


| Reserved ` ssid 


If BRESP = SLVERR or DECERR, then 
BRESP_ERR is occurred, and this register 
will indicted the type of Error. 


00: OKAY 

01: EXOKAY 

10: SLVERR 

11: DECERR 

lf RRESP = SLVERR or DECERR, then 


RRESP_ERR is occurred, and this register 
will indicted the type of Error. 


00: OKAY 

01: EXOKAY 
10: SLVERR 
11: DECERR 


[esa [RO [iamo [Reseved U O 


ADMA _LENGTH_MISMATCH ape ADMA Length Mismatch Error 
1: Error 
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0: No Error 
This error occurs in the following 2 cases: 

1) While Block Count Enable being set, 
the total data length specified by the 
Descriptor table is different from that 
specified by the Block Count and 
Block Length 
Total data length cannot be divided by 
the block length. 


ADMA_ERR_STATE [1:0] ADMA Error State 
This field indicates the state of ADMA when 
error is occurred during ADMA data transfer. 
2’b00: ST STOP (Stop DMA), Points next of 
the error descriptor. 
2’b01: ST EDS (Fetch Descriptor), Points 
the error descriptor 
2’b10: Reserved 
2’b11: BT TER (Transfer Data), Points the 
next of the error descriptor 


6.7.5.2.17 EMMC_ADMA2_ADDR_L 


Description : ADMA2 System Address Low registers 


SR ADMA2 ee Address Low ( 0x0000_ 0000) ADMA2_ADDR_L 


EG a 


ST ee ADMA2_ADDR_L[31:0] 


| Type | 


Field Name Bit Type | Reset | Description 
Value 


ADMA2_ADDR_L [31:0] | RW |32h0 | ADMA2 System Address 
Host Driver shall program Descriptor Table 
on 32-bit boundary and set 32-bit boundary 
address to this register. ADMA2/3 ignores 
lower 2-bit of this register and assumes it to 
be 00b. 
1) SDMA 
SDMA use this register to indicate System 
Address of data location instead of using 
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SDMA System Address register, 
2) ADMA2 


This register holds byte address of executing 
command of the Descriptor table. At the start 
of ADMA2, the Host Driver shall set start 


address of the Descriptor table. 
3) ADMA3 


This register is set by ADMAS. Host Driver is 
not necessary to set this register. 


6.7.5.2.18 EMMC_ADMA2_ADDR_H 


Description : ADMA2 System Address High registers 


0x005C ADMA2 System Address High ( 0x0000_0000) ADMA2_ADDR_H 


LT 
Sooo ANS ADMA2_ADDR_H[31:0] 


| Type | 


Field Name Bit Type | Reset | Description 
Value 


ADMA2_ADDR_H [31:0] 32'h0 | See EMMC_ADMA2_ADDR_L 


6.7.5.2.19 EMMC_ADMA3_ADDR_L 


Description : ADMA3 System Address Low registers 


al ADMAS3 GEN Address Low 0x0000_0000) ADMA3_ADDR_L 


e än 


ST ee ADMA3_ADDR_L[31:0] 


| Type | 
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ADMA3_ADDR_L [31:0] RW |32h0 | ADMAS Integrated Descriptor Address 
The start address of Integrated DMA 
Descriptor is set to this register. Writing to a 
specific address starts ADMAS3. 
Host Driver shall program Descriptor Table 
on 32-bit boundary. ADMA3 ignores lower 2- 
bit of this register and assumes it to be 00b. 
writing to 07Bh starts ADMAS3 data transfer. 


6.7.5.2.20 EMMC_ADMA3_ADDR_H 


Description : ADMA3 System Address High registers 


a ADMA3 a Address High( 0x0000_0000) ADMA3_ADDR_H 


M 


C ee ADMA3_ADDR_H[31:0] 


| Type | 


Field Name Bit Type | Reset | Description 
Value 


ADMA3_ADDR_H [31:0] 32'h0 | See ADMA3_ADDR_L 


6.7.5.2.21 EMMC_HOST_VER 


Description : Host version number 
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Nam 


e Reserved HOST_VER 


ee ` mm 
Reset 7 0 0. 0 0 T 0 
CTE 2 E a R E AEA 

SL 


Nam Reserved 


Field Name Bit Type | Reset | Description 
Value 


mema THREE 


HOST_VER [23:16] 8’hO This status indicates the Host Controller Spec 

Version. The upper and lower 4 bits indicate 
the version. 
00: SD Host Specification version 1.0 
01 SD Host Specification Version 2.0 
02 SD Host Specification Version 3.0 
03 SD Host Specification Version 4.0 
04 SD Host Specification Version 4.1 
Others: reserved 


EI IS Den 
SLT1_INT Im = | RO. | tho | One slot, it is equal to the int_to_arm 


6.7.5.2.22 EMMC_DLL_CFG 


Description : EMMC PHY DLL CFG registers 
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0x0200 EMMC PHY DLL CFG ( 0x0000_0000) DLL_CFG 
ESE 


Reserve 
d 


DLL INIT DLL CPST THRES EN 


e = = ERVAL 
| Type | RO R/W 


Field Name Type | Reset | Description 
Value 


EN SEL {$ R/W (bü met o data sample select 

0: internal clock to sample data. 

1: PAD loopback clock to sample data 
CLKCMDSMP_SEL [28] R/W Clock command sample select 

0: Internal clock to sample command 

1: PAD loopback clock to sample command 


DLL_RDNEG_CPST_EN [27] RW "(bü Read negedge delay delay cell select 
0:use user defined value from 
CLKNEGRD_DLY_ VAL 
1:use dll generated value which referenced 
form CLKNEGRD_DLY_ VAL 
DLL_RDPOS_CPST_EN [26] RW "(bü Read posedge delay delay cell select 
O:use user defined value from 
CLKPOSRD_DLY_VAL 
1:use dll generated value which referenced 
form CLKPOSRD_DLY_VAL 
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DLL_RDCMD_CPST_EN [25] R/W (hu Read cmd delay delay cell select 
0:use user defined value from 
CLKCMDRD_DLY_VAL 
1:use dll generated value which referenced 
form CLKCMDRD_DLY_VAL 
DLL_DATWR_CPST_EN [24] RW (hu write delay delay cell select 
0:use user defined value from 
CLKDATWR_DLY_VAL 
1:use dll generated value which referenced 
form CLKDATWR_DLY_VAL 
H eas LHH S 
DLL_CLK_SEL [22] RW (bü DLL Clock source selection 
0: Select 1x clock 
1: Select 2x clock 
DLL_EN [21] RW (bü DLL enable signal 
0:DLL disable 
1:DLL enable 


DLL_CLR [20] RW Thu DLL clear signal 

1:clear DLL 
DLL_AUTO_CLR_EN [19] Don’t support in this version 
DLL_CPST_EN [18] DLL output delay value enable 


DLL_CPST_START [17] RW "(Ubu DLL start enable signal,this bit should be 
write to 1’b0 when it is enabled to 1’b1 


DLL_SEARCH_MODE [16] HAN "(bü DLL search mode: 
0: search 0,then search 1,then lock 
1: search lock point directly 
DLL_INIT [15:8] R/W |8'h0 DLL count initial value, DLL use it as the 
initial value to count the delay value. 
DLL_CPST_THRESHOLD [7:4] RW | Abu DLL change threshold value,DLL update 
rd/wr/cmd delay line value if the DLL count 
delta bigger then DLL_CPST_THRESHOLD 


DLL_PHASE_INTERVAL [2:0] HAN | 3’hO DLL phase interval , DLL use it as the 
interval of phase 1 and phase2 


DLL ,Delay Locked Loop, it can compensate the drift delay over voltage or temperate automatically 
When clk frequency >=100Mhz,It is recommend that to enable the DLL. 
The DLL enable sequence is 

1. DLL_INIT = 0x0c; DLL_SEARCH_MODE = 0x1; 

2. DLL_EN = 0x1; 

3. Wait DLL_LOCKED = 1’b1; 

4. Set DLL_CPST_EN= 0x1, 
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If itis SDR mode, set DLL_DATWR_CPST_EN, DLL_RDCMD_CPST_EN, 
DLL_RDPOS_CPST_EN = 1’b1; 


If itis DDR mode set DLL_LDATWR_CPST_EN, DLL_RDCMD_CPST_EN, 
DLL_RDPOS_CPST_EN ,DLL_RDNEG_CPST_EN = 1’b1; 


6.7.5.2.23 EMMC_DLL_DLY 
Description : EMMC PHY DLL DLY registers 


a REE IESE IEEE 


Š CLKNEGRD_DLY_VAL CLKPOSRD_DLY_VAL 


Field Name Bit Type | Reset | Description 
Value 

CLKNEGRD_DLY_ VAL [31:24] R/W , Clock Read Data Negedge Delay Value 
Based Phase is same as PHY Clock 
Refer to description of 
CLKDATWR_DLY_VAL 

CLKPOSRD_DLY_VAL [23:16] R/W j Clock Read Data Posedge Delay Value 
Based Phase is same as PHY Clock 
Refer to description of 
CLKDATWR_DLY_VAL 

CLKCMDRD_DLY_VAL [15:8] R/W i Clock Read Command Line Delay Value 
Based Phase is same as PHY Clock 
Refer to description of 
CLKDATWR_DLY_VAL 


CLKDATWR_DLY_VAL [7:0] DAN |8'h0 Clock Data Write Line Delay Value 
Based Phase is invert of PHY Clock 
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When DLL_DATWR_CPST_EN is enable, 


This register is act as proportion of DLL clock 
cycle. 


E.g.(when DLL_DATWR _CPST_EN==1) 


If CLKDATWR _DLY_ VAL ==’h40, it means 
delay ‘h40/’h100 = 1/4 cycle. 

If CLKDATWR_DLY_ VAL ==’h80, it means 
delay ‘h80/h100F = 1/2 cycle. 


6.7.5.2.24 EMMC_DLL_DLY_OFFSET 
Description : EMMC PHY DLL Offset Read registers 


EMMC PHY DLL DLY Offset ( 0x0000_0000) DLL_DLY_OFFSET 


= [7 lslslulalzl[alwlelel7|e 


CLKNEGRD_DLY_OFFSE 


T Reserved CLKPOSRD_DLY_OFFSE 


T 


R/W RO 


ne eres Reserved 


CLKDATWR_DLY_OFFSE 
T 
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Field Name Bit Type | Reset | Description 
Value 
ee a E E a 
CLKNEGRD_DLY_INV Clock Read Data Negedge Delay Invert 


CLKNEGRD_DLY_OFFSET [28:24] | RW | 5hO Refer to description of 
a DLY_OFFSET 


CLKPOSRD_DLY_INV EE e d Read Data Posedge Delay Invert 


CLKPOSRD_DLY_OFFSET [20:16] | RW | 5’hO Refer to description of 
a EE DLY_OFFSET 


CLKCMDRD_DLY_INV E NS Read Command Line Delay Invert 


CLKCMDRD_DLY_OFFSET [12:8] RW | 5’hO Refer to description of 
DAAN DLY_OFFSET 


EE Ce Data Write Line Delay Invert 


CLKDATWR_DLY_OFFSET = RW | 5’hO Data Write Delay offset. The highest bit 
indicates if it is add or sub. 
OFFSET [4]=0: CLKDATWR_DLY_VAL + 
OFFSET [3:0] 
OFFSET [4]=1: CLKDATWR_DLY_VAL — 
OFFSET [3:0]. 
If DLL_DATWR _CPST_EN==1, the offset is 
added after the proportion. 
E.g. If 
Clock cycle (CYC)== 5ns 
CLKDATWR _DLY_ VAL (VAL) ==’h40, 
CLKDATWR_DLY_OFFSET (OFSET) == 
‘h6, 
DLL_CNT(CNT) == ‘h20 
it means delay: 
(VAL/h100)*CYC + (CYC * OFSET) / CN = 
(‘'h40/h100)*5ns + (5ns * ‘h6) / ‘h20 =2.2ns 


6.7.5.2.25 EMMC_DLL_STSO 


Description : EMMC PHY DLL STSO registers 
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bbe: 


Reserved 


| Type | 


fed ECE 
SEE OHE 


Nam 
e 


| Type | 


Reserved DLL_ST DLL_CNT 


Value 
SR eano m ee 
[buenas ERREECHEN 
[bu prase fuo [Ro [ino | Resewed for venaeraseony | 


DLL_LOCKED [18] dë Im If use DLL software should wait this value to 
1’b1 

DLL_ERROR [17] Tho If use DLL , soft ware should wait 
DLL_LOCKED to 1’b1 and at that time ,this 
bit is 1’b0 


DLL_CPST_ST [16] IRO [tho ` Reserved for vender asic only 
Pts [Ro [ano [Reseved 
DLL_ST [11:8] [RO Lang | Reserved for vender asic only 


DLL_CNT [7:0] IRO [eno | DLL delay cell counts of 1 cycle 


6.7.5.2.26 EMMC_DLL_STS1 
Description : EMMC PHY DLL STS1 registers 
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EMMC PHY DLL STS ( 0x0000_0000) 
= lalea lale E 


B CLKNEGRD_DLY_CNT CLKPOSRD_DLY_CNT 


i sn EES Ee 


KS CLKCMDRD_DLY CNT CLKDATWR_DLY_ CNT 


| Type | 


Field Name Bit Type | Reset | Description 
Value 


knes OLY onr (oraa [RO [eno [| EE 
[eikrosno ivon Jesse [ano [eserves fr verderasicony | 
EELER CC for verderasicony | 
[ciKoaTWA-oLY-GNT Je [Ro la Trei for verderascony 


6.7.5.2.27 EMMC_RAM_ADDR_BUF_L 


Description : EMMC Buffer Processing System Low address 


EMMC Buffer Process System Low Addr 
0x0220 ( 0x0000_0000) RAM_ADDR_BUF_L 
Pet eee RAM_ADDR_BUF_L[31:0] 


| Type | 


Field Name Bit Type | Reset | Description 
Value 
RAM_ADDR_BUF_L [31:0] [RO | 32’h0 | Buffer Processing System address. 
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This register indicates the processing system 
address. 


Note: When Error Occurred, the Controller will stop work immediately, and all the FSM will reset.. 
Software may use these four register to find the error position and continue the next transfer. 


For controller, the BUFFER transfer and IO transfer data may not synchronized. When write, the BUFFER 
is filled first, then IO is following; when read, the IO is work first, and BUFFER is following. In addition, the 
controller has 2 ping-pong buffer inside, that means, when write, the BUFFER may preceding two blocks 
than IO; when read the IO may preceding two blocks than BUFFER. These issued should be considered 
when software fix the error position. 


WRITE: 


The EMMC_RAM_ADDR_IO and EMMC_BLK_CNT_IO is the actually write block to Flash. Software may 
use this address to do next transition start address. 


E.g. When an error occurred, these register value are: 
EMMC_RAM_ADDR_IO = 32’h8000_0600 
EMMC_BLK_CNT_IO =32h3 


That means, there are 3 blocks has been written to flash. The next ram address to write to flash (through 
IO) is 32’h8000_0600. 


Meanwhile, the following two registers are just for reference. 
EMMC_RAM_ADDR_BUF = 32’h8000_0A00 
EMMC BLK CNT BUE  =32’h5 


That means, the interior buffer has get 5 blocks data through DMA, but not means all of them are write to 
flash. And the next ram address to get data is 32’nh8000_OA00. The address has an exception, when the 
ADMA_ERR_STATE = 2’b01, the ADMA2 is in Fetch State, the actually next address is not this value, it 
just indicate the ideal increased next address. 


READ: 


The EMMC_RAM_ADDR_BUF and EMMC_BLK_CNT_BUF is the actually read block to Interior RAM. 
Software may use this address to do next transition start address (with exception) 


E.g. When an error occurred, these register value are: 
EMMC_RAM_ADDR_BUF = 32’h8000_0800 
EMMC_BLK_CNT_BUF = 32’h4 


That means, there are 4 blocks has been written to flash. The next ram address to read from internal 
buffer (original source are flash) is 32’n8000_0800. The address has an exception, when the 
ADMA_ERR_STATE = 2’b01, the ADMA2 is in Fetch State, the actually next address is not this value, it 
just indicate the ideal increased next address. Software should trace the actually next address based on 
the ADMA2 descriptors. 


Meanwhile, the following two registers are just for reference. 

EMMC_RAM_ADDR_IO = 32’h0 

EMMC BL CNT lO < 32’h6 

That means, the interior buffer has get 6 blocks data from flash (through IO), but not means all of them 


are saved on interior RAM. And the ram address is 32’hO means it is invalid, because the data is just 
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store on buffer, and where to save is not know (either increased for block count step, or changed to other 
address). 


6.7.5.2.28 EMMC_RAM_ADDR_BUF_H 


Description : EMMC Buffer Processing System High address 


EMMC Buffer Process System High Addr 
0x0224 teen ney a IO 0000) RAM_ADDR_BUF_H 


00 


S RAM_ADDR_BUF_H[31:0] 


| Type | 


Field Name Type | Reset | Description 
Value 


|RAM_ADDR_BUFH [81:0] [RO |32h0 |SeeRAMADDRBUFL = — | 


6.7.5.2.29 EMMC_BLK_CNT_BUF 


Description : EMMC Buffer Processing Block Count 


SS EMMC Buffer Processing Block Count ( 0x0000_0000) BLK_CNT_BUF 


31 ~ 
SI E BLK_CNT_BUF 
| Type | 


Field Name Bit Type | Reset | Description 
Value 
BLK_CNT_BUF [31:0] 32’hO | Buffer Processing Block Count. 
This register indicates the processing Block 
Count. 
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6.7.5.2.30 EMMC_BLK_CNT_IO 


Description : EMMC IO Processing Block Count 


a EMMC IO Processing Block Count ( 0x0000_0000) BLK CNT 10 


EM 


ST DK CNT IO 


| Type | 


Field Name Bit Type | Reset | Description 
Value 


BLK CNT 10 [31:0] 32’h0 | IO Processing Block Count. 
This register indicates the processing Block 
Count. 


6.7.5.2.31 EMMC_ADMA2_ADDR_ING_L 
Description : EMMC Processing ADMA2 Low address 


0x0240 EMMC Processing ADMA2 Low Address ADMA2_ADDR_ ING 
( 0x0000_0000) 
31~0 
ST seamen ADMA2_ADDR_ING_L[31:0] 


| Type | 


Field Name Bit Type | Reset | Description 
Value 


ADMA2_ADDR_ING_L [31:0] 32’h0 | Processing ADMA2 address. 
1) ADMA2 
This register holds byte address of executing 
command of the Descriptor table. At the start 
of ADMA2, The ADMA increments this 
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register address, which points to next line, 
when every fetching a Descriptor line. When 
the ADMA error Interrupt is generated, this 
register shall hold the Descriptor address 
depending on the ADMA state. 


2) ADMAS3 


This register is set by ADMA3. The ADMA3 
increments address of this register. Which 
points to next line, when every time fetching 
a Descriptor line. When Error Interrupt is 
generated, this register shall hold the 
Descriptor address depending on the ADMA 
state. 


6.7.5.2.32 EMMC_ADMA2_ADDR_ING_H 
Description : EMMC Processing ADMA2 High address 


0x0244 EMMC Processing ADMA2 High Address ADMA2_ADDR | TG. 
( 0x0000_0000) 


e en 


ST ee ADMA2_ADDR_ING_H[31:0] 


| Type | 


Field Name Bit Type | Reset | Description 
Value 


ADMA2_ADDR_ING_H [31:0] | RO |32h0 | See ADMA2_ADDR_ING_L 


6.7.5.2.33 EMMC_ADMA3_ADDR_ING_L 
Description : EMMC Processing ADMA3 Low address 
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0x0248 EMMC Processing ADMA3 Low Address ADMA3_ ADDR _ ING 
( 0x0000_0000) 


ST ee ADMA3_ADDR_ING_L[31:0] 


| Type | 


Field Name Bit Type | Reset | Description 
Value 


ADMA3_ADDR_ING_L [31:0] 32’h0 | Processing ADMAS address. 
The ADMAS fetches one Descriptor Address 
and increments this filed to indicate the next 
Descriptor addresses. 


6.7.5.2.34 EMMC_ADMA3_ADDR_ING_H 


Description : EMMC Processing ADMA3 High address 


0x024C EMMC Processing ADMAS3 High Address ADMA3_ADDR_ Np, 
p 0000) 
ST ee ADMA3_ADDR_ING_H[81:0] 


| Type | 


Field Name Bit Type | Reset | Description 
Value 


ADMA3_ADDR_ING_H [31:0] |RO | 32'ho | See ADMA3_ADDR_ING_L 


6.7.5.2.35 EMMC_BUSY_POSI 


Description : EMMC Busy/CRC Status Position registers 
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SGE S 


Reserved cRcsTs Posi sts | READ SE POSI_ 


READ_BUSY_POSI_ 


CRCSTS_POSI_SET SET 


Field Name Type | Reset | Description 
Value 


gege | Reserved o 
Co ëy a fo fme ER 


MSTRS_PROT [14:12] | RW EE Master PROT attributes. 
It directly maps to the AXI master bus. 
AWPROT_emmc and ARPROT emmc port. 
SDCARD_CLK_OE [11] RW | 1’h1 Control the Output enable of clock SD_CLK 
0: Clock OE is 0 
1: Clock OE is 1 
SDCARD_CLK_IE [10] RW} Thn Control the Input enable of clock SD_CLK, 
0: Clock IE is 0 
1: Clock IE is 1 
CRCSTS_POSIL FORCE RW "(bü CRC Status Position Force Enable 
0: use default value 
1: use CRCSTS_POSI value 
(Debug or designer set only) 
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READ_BUSY_POSI_FORCE 


CRCSTS_POSI_SET [7:4] HAN | Abu 


READ_BUSY_POSI_SET [3:0] | RW 


6.7.5.2.36 EMMC_CRCERR_STS 
Description : EMMC CRC Error Status registers 


SL8541E Device Specification 


Read Busy Position Force Enable 
0: use default value 

1: use READ BUSY POSI value 
(Debug or designer set only) 


CRC Status Position Adjustment 


This register can adjust the sample position 
of CRC status, the need of this register is 
because of the HS200 or HS400 read data or 
CRC status may delay more cycles than 
legacy mode 

When CRCSTS_POSI_FORCE is set 1 this 
register is valid, else the actual value is used 
internal set value. 


Read Busy Position Adjustment 


This register can adjust the sample position 
of read busy, the need of this register is 
because of the HS200 or HS400 read data or 
CRC status may delay more cycles than 
legacy mode. 

When controller is read busy, the moment of 
stopping clock may be adjust through this 
register. 

When READ_BUSY_POSI_FORCE is set 1 
this register is valid, else the actual value is 
used internal set value. 
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Es EE EEE 


S Reserved 


Type 


e BEE 
lol eer ele Te Tee Te H TT 
SEO CEE OHE 


— DATA_CRC_ERR 


| Type | 


Field Name Bit Type | Reset | Description 
Value 


LEI RG R | Reseved S 


RDATA_CRC_ERROR [15:0] 16’hO | (Debug only) 
Bit[15] : Neg 7 
Bit[14] : neg 6 
Bit[13] : neg 5 
Bit[12] : neg A 
Bit[11] : neg 3 
Bit[10] : neg 2 
Bit[9] : neg 1 
Bit[8] : neg 0 
Bit[7] : pos 7 
Bit[6] : pos 6 
Bit[5] : pos 5 
Bit[4] : pos 4 
Bit[3] : pos 3 
Bit[2] : pos 2 
Bit[1] : pos 1 
Bit[0] : pos 0 
The BIT[15:8] just used in DDR mode. 
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6.7.5.2.37 EMMC_DEBUGO 
Description : EMMC FSM Debug0 register 


ERE EAE 


Reserved RECV_FSM 


R 


ES TT T T R T ES 


TRANS ESM Reserved CMD_FSM 


=. 
ke OD 
OD 


D 
— O 
n 
bo 


HI 


Field Name Bit Type | Reset | Description 
Value 


CLK_PAD_OUT_IND [31] Tho This bit indicate whether the pad clock is 
working or stop. 
0: clock is stopped. 
1: clock is working 


SR Go 1 
ean Deals Io [omon 
Pisin Ro emo 1 
"eneen [rea [Ro [ero Taa 
E 1 
evor TRET 


6.7.5.2.38 EMMC_DEBUG1 
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Description : EMMC FSM Debug) register 
= pelee EEE 


S Reserved 


Type 


a 
al O tele ee 
SEE ERODE 


Nam ADMA3_FSM ADMA2_ FSM MST_FSM IO FSM 


| Type | 


Field Name Type | Reset | Description 
Value 


WEE E 
EREECHEN 
rove rou [urar [RO Joro [oww ———SSC—~™ 
psr fea Spo [xg sy 


6.7.5.2.39 EMMC_DEBUG2 
Description : EMMC FSM Debug2 register 
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SEE 2 


RBUF64 | WBUF64 
e SE “FSM | FSM 


Type 


w| o e La 
EE 
"else I COEN 


ec RBUF32_FSM | WBUF32_FSM DATA_FSM ADDR_FSM BOND_FSM 


Type EE C C ONSI ERIE 


Field Name Bit Type | Reset | Description 
Value 


EE EE 
Feurer [nora fro Jeno fowo 
[weuroa rsu [ura |Ro [x0 [oww oo 
reure ron [usa CET 
[worse rsm [nera |Ro | 3x0 [oww o 
foararsu Jen [ro [ormo [oww ——SSSSC—~™ 
CT H CDT 
CT fro [ono [oww 


6.7.5.2.40 EMMC_TRACE_CFG 


Description : EMMC Trace Configure registers. 
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EMMC Trace Configure register (reset OxE680_ 3300) TRACE_CFGO 
E 


S TRACE_OVFLWTHRE TRACE_SMPPOS 


| Type | R/W 


S na a [ia ala Ee 


TRACE_CPST2THRE 


Field Name Bit Type | Reset | Description 
Value 


TRACE_OVFLWTHRE [31:24] | RWW | 8'hE6 | Change point overflow threshold. 
When the change point is in the “last point” of 
the one cycle data window, then the 
compensating is not so easy, and may be no 
margin to compensate. The words of “last 
point” are expressed as overflow threshold. 
The unit is proportion of DLL_CNT 
If TRACE_OVFLWTHRE == ‘hE6, it means the 
overflow point is 
(‘hHE6/h100) * DLL_CNT= 90% * DLL CNT. 
That’s to say in the 90% position of one cycle. 
(Just use in auto mode) 


TRACE_SMPPOS [23:16] | RAV | 8h80 | Trace sample position. 
When the delay is calculated, which point to 
compensate in one cycle, or to say where the 
sample position in one cycle is 
The unit is proportion of DLL_CNT. 
If TRACE_SMPPOS == ‘h80F, it means delay 
(‘h80/'h100) * DLL CNT = 50% * DLL CNT. 
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That’s to say in the middle point. 
(Just use in auto mode) 


TRACE_CPST2THRE [15:8] R/W | 8h33 | Trace compensates mode 2 threshold. 
When TRACE_CPST_SEL = 2, this register is 
the set threshold. 
The unit is proportion of DLL_CNT. 
If TRACE_CPST2THRE == ‘h33, it means 
delay 
(‘h33/N100) * DLL CNT = 20% DLL CNT 
(Just use in auto mode) 
R/W 


TRACE_CPSTDAT_EN Trace compensates data enable 
0: disable 
1: enable 
(Just use in auto mode) 


TRACE_CPSTCMD_EN Trace compensates command enable 
0: disable 
1: enable 
(Just use in auto mode) 


TRACE_CPST_SEL Ñ 2'hU Trace compensates selection. 


0: Directly mode. Once the trace is done, the 
calculated delay phase is directly compensated 
on the delay line. 


1: Step by step mode. Once the trace is done, if 
the calculated delay value is bigger than used 
delay value, then the delay value is add one 
step (DLL CNT [7:5]). 


This mode is make the assumption that the 
delay phase of read signal is change slowly. 


2: Threshold mode. Once the trace is done, if 
the difference of calculated delay value and 
now used delay value is lower than the set 
threshold, and then compensates the new 
value on the delay line. 


This mode is to avoid the big jump from one 
delay to another. 


(Just use in auto mode) 
TRACE_CLK_INV Tho Trace clock invert enable 

0: trace clock not invert 

1: trace clock invert. 

(Just use in manual mode) 


TRACE_LINE SEL Tho Trace line selection. 
0: use command line to trace 
1: use data 0 line to trace 
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TRACE_AUTO_EN i Trace auto mode enable. 


It is different from manual mode. Once it is 
enabled, the trace will auto compensate the 
delay value for the best phase to sample the 
read data. 

0: disable 


1: enable 


TRACE_MANU_EN S Trace manual enable. 


0: idle 
1: write active 


After once manual trace is done, the 
TRACE_STSO / TRACE_STS1 / TRACE_STS2 
will reflect the 32 trace clock count counter. 
Software will used it to derive the change point 
and the compensate value. 


It is write only, and auto clear to 0 after write 1. 


The trace function can search the proper point of sample clock. The trace enable sequence is below (eg 


for emmc) 
1. Ensure DLL is enabled; 
2. Set TRACE_AUTO_EN = 1’b1; 
3. Set TRACE_LINE_SEL = 1’b1; 
4. Set TRACE_CPST_SEL = 2’b0; 
5. Set TRACE_CPSTCMD_ENE= 1’b1; 
6. Set TRACE_CPSTDAT_EN = 1’b1; 
7. Disable error ints; 
8. Set cmd21 to emmc; 
9. Set TRACE_CPST_SEL = 2’b1; 
10. Set cmd21 to emmc; 
11. Sequence finished and normal operation; 


6.7.5.2.41 EMMC_TRACE_STS 


Description : EMMC Trace Status register 
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16 
TR 


Reserved TRACE_CPST_COUNT 


esa] o Jofolofofolofolo oloo eeo 
a [sla selni elele GEE ERER 


Geh TRACE_CPST_NS TRACE_CHG POS deg 


e 


realo TTS TSTS TSTST 


Field Name Bit Type | Reset | Description 
Value 


TRACE_CPST_READY [31] Tho Trace compensates ready. 
0: not ready 
1: ready 
In auto mode, when compensating operation is 
occurred, it is set to 1, else it set to 0, and it is 
completely automatic. 
In manual mode, when the 32 trace counter is 
counted, then the ready is valid; if software 
read this register or another manual trace is 
started the ready status is clear to 0. 
Pozar [Ro mo [Reseed 
TRACE_CPST_COUNT [23:17] | ROC | hü Trace compensates counter. 
In auto mode, it recorded how many 
compensating operations have been occurred. 
If the counter is overflow, then it will keep stay 
in 0x80 and won’t accumulate. 
It is auto clear to 0 after read this register. 


TRACE_CPST_CLKPLRTY | [16] 1’ho Trace compensates clock polarity. 
0: Not invert 
1: Invert 


TRACE_CPST_NS [15:8] IRO [sho | Trace compensates value. 
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E.g. 

If DLL CNT = ‘h41 (then unit delay is 0.23ns, 

see TRACE_DL_SEL for reference), 

TRACE_CPST_NS = 10, then the 

TRACE_CPST_NS = 10 * 0.23ns = 2.3ns. 
TRACE_CHG_POS [7:3] Trace change position. 

In auto mode, the trace module will auto check 

the change point; it indicated which clock trace 

in 32 clocks is the change point. 

The value is 0 ~ 31. 


TRACE_DL_SEL [2:0] Trace delay between 32 clocks. 
It indicates the delay time between 32 clocks, 
It equal to DLL_CNT [7:5]. 
If DLL CNT = ‘h41, then TRACE_DL_SEL = 2, 
if clock cycle is 5 ns, then the delay value is 
(ns /h41) * (2+1) = 0.23 ns 


6.7.5.2.42 EMMC_TRACE_CNTO 


Description : EMMC Trace Counter 0 register 


TRACE_ | TRACE_CNT9 | TRACE_CNT8 | TRACE_CNT7 | TRACE_CNT6 ‘es 


RO RO RO 


TRACE_CNT2 | TRACE_CNT1 


Field Name Type | Reset | Description 
Value 
TRACE_CNT10 ~ [31:0] [RO | 32’nh0 | Reserved for vender asic | Reserved for vender asic only = 
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6.7.5.2.43 EMMC_TRACE_CNT1 


Description : EMMC Trace Counter 1 registe 


r0x027C EMMC Trace Counter 1 register (reset Ox0000_0000) 
x 


TRACE_CNT2 | TRACE_CNT1 | TRACE_CNT1 | TRACE_CNT1 | TRACE_CNT1 


Field Name Bit Type | Reset | Description 

Value 
TRACE_CNT21 ~ [31:0] 32’n0 | Reserved for vender asic only 
TRACE_CNT10 


6.7.5.2.44 EMMC_TRACE_CNT2 


Description : EMMC Trace Counter 2 register 
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S 
TR 


Nam | TRACE_CNT3 | TRACE_CNT3 | TRACE_CNT2 | TRACE_CNT2 | TRACE_CNT2 
0 9 8 7 


| Type | RO 


Ss PEREPERE EE 


SISTR 


dek TRACE_ Ee _CNT2 | TRACE_CNT2 | TRACE_CNT2 | TRACE_CNT2 | TRACE_ 
CNT26 4 3 2 CNT21 


a E oa 


Field Name Bit Type | Reset | Description 

Value 
TRACE_CNT31 ~ [31:0] 32’h0 | Reserved for vender asic only 
TRACE_CNT21 


6.7.5.2.45 CARD_DEBOUNCE 


Description : Card de-bounce parameter 
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a ERE ES EEE 


Reserved 


| Type | 


ape ee edee E EHS 


Ka ` 


Field Name Bit Type | Reset | Description 
Value 


oo i i oa o ewo eo 
emn Je [aw o foeon S 


6.7.5.2.46 CARD _PROT_CFG 


Description : Card protect config signal 
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S ERE EEE 


Reserved 


| Type | 


ESO G OOE 


BATTERY DER CN 
Reserved T VAL 


RO 


Zt =è HUHHH 
Rese 
t 
Field Name Bit Type | Reset | Description 
Value 


ps fRo LRR | Reseved S 


[7:4] RW | 4h8 Battery debouce conter value, 
BATTERT_DEB CNT VAL Default : every 8 cycles of clk_emmc_sd 
EH once of battery detect signal 


BATTERY_DEB_EN | Battery debouce function enable = debouce function enable 


CARD PROTECT aed og feature is used,this bit should be 


CARD_PRESENT | Card present signal = present | Card present signal ` 
BATTERY_PRESENT i ee Battery present signal 


Card power lose and card remove protect sequence: 
1. Set DER EN =1; 
2. Set CARD_PRESENT , BATTERY_PRESENT to predefined value. 
3. Set CARD_PROTECT = 1’b1; 


6.7.5.2.47 DLL_BACKUP 
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Description : DLL USED BACKUP SIGNAL 
S ERE ES EEE 


Reserved 


e 


| Type | 


ae ee edee e eee OE 


E Reserved 


e RIRI a | | pR 
W l w lw lw l w 


ke 
Field Name Type | Reset | Description 
Value 


OE_EXT_OPTIONAL > R/W |} 1’h0 Peed o u ext_optional( Reserved for vender asic 
only) 

BRE DLL SLICE EN VALUE |[3] DAN | (hu Force slice en value( Reserved for vender 
asic only) 

RF DLL SLICE EN FORCE ee slice enable( Reserved for vender asic 

RF_DLL_BACKUP_VALUE [1] RW (hi Force dll use backup mode value( Reserved 
for vender asic only) 
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RF_DLL_BACKUP RW | 1’b0 Force dll use backup mode( Reserved for 
vender asic only) 


6.7.6 Application Notes 


6.7.6.1 ADMA3 example 
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: D Data 
Write Descriptor Read Descriptor L Link 
N Nop 
ADMA3 INTG DESCRIP ADMA3 INTG DESCRIP 


h1_0000 DCH 
h1_0008 DCS RT 
h_0010 DEES 


n1_0000 DSR 
h1_0008 DECHE 
h1_0010 Dem 


v1.1 hl 0360 


ADMA3 CMD DESCRIP 


h1_0080 OTIS Ramm 
nı_ooss RST nT 
h1_0090 RSH mr? 
h1_0098 EENS nT 
h1_00A0 DHT RIOT 
hn1_00A8 TSTS RIOT 
h1_0080 [RER RHEO + 
h1_0100 DST ETC 


ADMA3 CMD DESCRIP 


vum OTS Rm — 
h1_0208 DEES mer? 
h1_0210 RGG Rn 
vun [ORSR Rm 
in1_0220 ST EECH 
h1_0228 FREE ~ 
n1_0230 [M24000 4 6100001 J 
vum DEST EECH 


ADMA3 CMD DESCRIP 


h1 _0300 [ENTE "mmm 


n1_0308 (EES amer? 
h1_0310 DEET 

n1_0313 [BTR SOOO) 

1 un [R2500 3 IRC 
v mm IERT IRCH 
h1_0330 PET y 
h1_0338 IESSE, 


ations, Inc., Contibénlshth 


ADMA3 CMD DESCRIP 


h1_0080 LOSS wt? 
Vuen (ES amer? 
n1_0090 DEET 
n1_0098 [EDERAN SOOO) 
hn1_000 DHE EC 
n1_o0As TTS 5100001 IR 
h1_0080 DUTOT, 
nı_o100 DN 


ADMA3 CMD DESCRIP 


h1_0200 [GTS RE 
hi_0208 DEES 
h1_0210 DEG? 
h1_0218 [EMDR 
hn1_0220 IER EIER 
h1_0228 FREE ~ 
n1_0230 [OOO ROET 
h1_0238 IERCH 


ADMA3 CMD DESCRIP 


n1_0300 [ERTS RE 
hi_0308 DEES 
h1_0310 DEG? 
h1_0318 [ENDARA 
EE 
h1_0328 IESSE 
h1_0330 FREE N 
h1_0338 [OSS RD L 


n1_0368 H S RIT n1_0363 DO TT 
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Figure 6-8 ADMA3 example 


6.7.6.2 Tuning sequence 


Disable error ints 


AA 
Reset cmd and data paths WM 


Y 
Send command 21 


Y 
Check resp 


AA 
Step CLKCMDRD_DLY_VAL 


AA 
Reset cmd and data paths Won 


y 
Send command 21 


Y 
Check read datas 


y 
Step CLKPOSRD_DLY_VAL 


Y 
Count out the fine delay 
value 


Vv 
Set the fine delay value 


Y 


Finish tuning 


Figure 6-9 tuning sequence 


6.7.6.3 Timing slect 
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ae | | Error 
e E H E 
dert i Right daga/cmd i data/cmd 
p 
0 255 
The fine point x 
X=round ((x1+x2)/2)  x2>xl 
Right | Error data/cmd | Right | 
data/cmd | i data/cmd | 
p 
0 The fine point x 255 
Y=(x1+x2)/2 +128 
X=y (y<256) 
X=y-256 (y>=256) 


Figure 6-10 the fine tuning point 


6.7.6.4 Timing adjust 
Write delay Read delay Command delay 
sdr 50Mhz Don’t touch scan scan 
100Mhz Don’t touch scan scan 
200Mhz Don’t touch tuning scan 
ddr 50Mhz Ox7f scan scan 
200Mhz Ox3f Ox3f Hs200 mode 
scan value 
6.8 NandC 
6.8.1 Overview 


The module implements a flexible controller of NAND Flash Memory. It manages the read/write 
interactions between the specific RAM and the external NAND flash memory unit. It used micro- 
instruction to implement all the NAND command. To speed up the throughput of data read or write, three 
buffers (ping buffer, pong buffer and spare buffer) are co-worked to wrap the RAM data movement and 
ECC en-decoding process, also the repeat function will enhance this effect. To flexible, software can 
implement the same process by decomposing the auto mode to individual manual mode, e.g. only master 
RAM movement, only NAND read/write operation and only ECC en-decoding. 


This controller support the NAND flash with x8 bus width, with page size of 512 Bytes / 2K Byte / 4K 
Bytes / 8K Bytes / 16K Bytes / 32 Bytes, with NAND density of no limited, with address cycle of 3/4/5 or 
more. 
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Moreover, and internal hardware ECC encoder and decoder are provided to accelerate the data 
throughput. 


To improve the data throughput, it support the ONFI3.0 and toggle interface, 
Features 


e Compatible to ONFI V1.0 

e Compatible to Toggle2.0 

e Compatible to ONFI V3.0 (no RE_n/DQS as a complementary signal pair) 
e Support bus width of 8 bits 

e Support page size of 512 / 2k / 4k / 8k / 16k / 32k 

e Support address cycle of 3/4/5 or more 

e Support nand density of no limited 

e Support sequential read or write at most 256 pages at once 

e Support hardware ECC encoder and decoder 

e Support ECC protect both main part and spare part 


e Support ECC of 1/2/4/8/1 2/1 6/24/32/40/48/56/60/62/64/66/68/70/72/74/76/78/80bits with 
main info length at most 1k Bytes 


e Support Randomizer 8 polynomials or 1 polynomials 

e Support Randomizer polynomials coefficient configurable 

e Support Randomizer polynomials depth configurable from 3 ~ 32 
e Support multi-plane operation and cs_multi-plane 

e Support free page operation 

e Support power down protection 

e Support nandc control io to 133MHZ 


6.8.2 Signal Description 


6.8.2.1 Interface Signals 


Table 6-10 Signals List 


eer CE S 


AHB Interface 


AHB Slave Signals rook l Standard AHB Slave signal 


[Ahe mast Sionas | |__| Senda Ate Wasiersora 
[Ram Ping Sionas | |__| Capaciyor hk i208y68 
[Ram Pong signals | |__| Capaciyor 20868 
[raw Spare Sionas | | [æa ora Ses 


RAM Configure 
Signals 


Capacity of 256x4 Bytes 
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System Interface 
Cik_nandc | NANDC clock signal 


1 
Ptest_icg_ mode a aa NANDC clock gate test mode select 
Ptest_sacn_mode Ht | NANDC scan test mode select 

1 


Int_req_nandc O NANDC interrupt signal 
PAD interface 


Pad_out_nandc_wpn |O NandFlash write protect (active low) 


1 
|Pad_out_nande_cen |O [2 | NandFlash chip enable. (active low) (2 CS) 

Pad out-nandc-ae |O |1 | NanaFleshadeess aicn acve nigh) | 
Pad at mée ge |O |1 | NandFlashcommandiath aive nigh) | 
manna |O |1 | NandFlashreadenebleacivelow) | 


Pad_out_nandc_wen o In o NandFlash write enable (active low) 
Pad_out_nandc_data o Ip | NandFlash write out data 
Pad_in_nandc_data UHE el NandFlash read in data 
Pad_in_nandc_rbn ie NI NandFlash ready/busy signal (busy low) 
Pad_oe_nandc_data o gw ~“ NandFlash data output enable 
Pad_ie_nandc_data 0 MAGN NandFlash data input enable 
Pad_in_nandc_dqs NandFlash dos signal 
Pad_oe_nandc_dqs NandFlash dos output enable 
Pad_ie_nandc_dqs NandFlash dos input enable 

PHY interface 


Nandc_phy_xxx 


E E 


6.8.2.2 Multiply function interface 


Because some pins are not used at once, they can be shared. The interfaces multiply functions are as 
following: 


pCi  |onfi2 |onfi3 Lem | 
wpn wpn wpn emme d[0] 


pad cenlo] [cen Tea Leet |- | 
pad senli] [cent [cent [cent |- 
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cle cle emmc_d[6] 
ale emme d[7] 


S emmc_clk 


(lr 
© 
i| œ 


6.8.3 Function description 
The NANDC application is as below. 


CHIP 


= ANN 
Bus NFC I/F 


Figure 6-11 NANDC Block Diagram 


O & Is 


The NANDC can read or write external Nand Flash Memory, it supports up to 2 devices. 


When read, NANDC gets data from external NandFlash Memory and saves it to internal memory, then 
transferred to specified RAM address; when write, NANDC transferred RAM data through AHB Master to 
internal buffer, and then to send them to external Nand Flash memory. 


6.8.3.1 Function Abstract 


The NANDC controller including a main Nand FSM generating the read write sequence that meet Nand 
Flash interface, a read / write FSM pre-paring and post-paring the need Nand Flash data, a memory 
control unit that switch the buffer read / write clock domain between AHB clock and NANDC clock, an 
ECC unit that encoding or decoding, an AHB master unit that transferring data to or from specified RAM 
address, and some control logics. The NANDC internal block diagram is as following: 
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Ping(A) / 
Pong (B)/ NAND 
Spar (C) eee FLASH 


Buffer 


AHB 
Master 


Controller 


4 AHÉ BTS 


Figure 6-12 NANDC Function Diagram 
Note that the Ping-Pong-Spare buffer also called A — B — C buffer. 


6.8.3.2 Nand FSM 


This FSM is used to generate the read and write sequence that meet Nand Flash requirement. It including 
two individual FSM (NANDC_CURT & SUB_CURT), they are co-worked to generate the timing. 


The NANDC_CURT is just the interpretation of the instruction batch; the SUB_CURT is the detail 
disassembly of the NANDC_CURT. The following will explain the relationship of different SUB_CURT with 
different instruction NANDC_CURT. 


SUB_ACS SUB_RWL SUB_ACE SUB_RWS | SUB RWL | SUB_RWH | SUB_RWE 
NFC_ICMD / NFC_LADDR NFC_IDST 
SUBE | Con warr | SUBS |SUB=|||SUBE ` SUB_ | SUB_ | SUB_ | SUB_ | SUB_ | SUB_ | SUB_|__| SUB_ | SUB_ | SUB_ | SUB_ 
RWS = STR | RWL | RWH RWL | RWH | END | WAT | STR | RWL | RWH RWL | RWH | END | RWE 


NFC_MRDT / NFC_MWDT / NFC_SRDT / NFC_SWDT 


The SUB_ACS 
/SUB_ACE / SUB_RWS/ SUB HWE are used to delay for some time to meet NandFlash requirement. 


The SUB_RWL is used to active the REN or WEN signal 

The SUB_RVWH is used to de-active the REN or WEN signal. 

The SUB_WAIT is used to wait for the writing data to be prepared or read data to be transferred to RAM. 
The SUB_STR/ SUB END (S used to flexible the control signal. 


The SUB_CURT are not participate in some other instruction, like INOP, WRBO, WRB1, DONE and 
CSEN. 


6.8.3.3 Read / Write FSM 


The read and write FSM are two FSMs, they are the main FSM to prepared data from AHB master to 
NandFlash to write, or transferred NandFlash data to AHB master to RAM, even during which do the ECC 
encoding or decoding. These FSM wrapped the NandFlash read/write, AHB master transferring data, and 
ECC operation, even added repeat function to improve the data throughput. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1020 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Kail SppEADr UN ! SL8541E Device Specification 


They are worked at the same time with the Nand FSM, also can be say be driven by the Nand FSM. 


The Read function is transferring NandFlash data to RAM through Buffer. 


eu k= Buffer ê 1 NandFlash 


The read FSM is as following: 


Figure 6-13 Read FSM 
This FSM compatible for both page size 512 Bytes and bigger than 1K Bytes (2k / 4k / 8k...). 


IDLE: When the read command is coming, the state entered to JUDG state, 


JUDG: If the spare area is not apart with main area, that to say the page size is 512 Bytes, then entered 
to JUG_M state, else if spare area are apart to the main area, then entered to JUG_C state. 


JUGC: if the spare buffer is full, then entered to WAT_C to transfer it, else go to RCV_C to received data. 


WAT_C: wait for the Nand FSM of NANDC_CURT entered to SRDT to make sure that the spare can be 
move away to RAM, and go to MST_C to do the transferring operation. 


MST_C: transferred data to RAM, after done, go to RCV_C. 
RCV_C: received spare read data, and then go to JUG_M 


JUG_M: if the sector is not equal to the set sector number, then go to WATM for the Nand FSM received 
one sector data, 


W ATM: if Nand FSM received one sector of data from Nand Flash, then go to ECC if the ECC is enabled, 
or go to MST_M to transfer these data to RAM if ECC is disabled. 


ECC: after done, go to MST_M. 


MST_M: after transferred done, go to MST_S if the main & spare are in Joint (or to say 512 Bytes Nand), 
or go to M_DON. 


M_DON: go to JUG_M for next sector operation. 


In JUG_M state, when all sectors are transfer done, then go to JUDG state, in JUDG state, when all 
repeat number is over, then go to the last path of JUG_C -> WAT_C -> MST C -> DONE -> IDLE. 


In the Read FSM, there are 4 main states need to pay attention; they are MST_C, MST_M, MST_S and 
ECC. The MST_C and MST_S have just one valid for each NandFlash type, the MST_C is for 2k/4k/8k 
and MST_S is for 512Bytes page. 


The Write function is transferring RAM data to NandFlash through Buffer. 
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The write FSM is as following: 


Figure 6-14 Write FSM 


IDLE: when the write start signal is coming, the state entered to JUDG state. 


JUDG: If the spare area is not apart with main area, that to say the page size is 512 Bytes, then entered 
to JUG_M state, else if spare area are apart to the main area, then entered to JUG_C state. 


JUGC: if the spare buffer is empty, then entered to MST_C to transfer data from RAM to internal spare 
buffer, else entered WAT_C to wait for it is empty. 


WAT _C: wait for the Nand FSM of NANDC_CURT entered to SWDT to move data from buffer to 
NandFlash, then go to MST_C to transfer next spare data from RAM to spare buffer. 


MST_C: if spare transfer done, then go to JUG_M state. 
JUG_M: if the sector is not equal to the set sector number, then go to WATM. 
W ATN; wait for one of the ping-pong buffer is empty, then go to MST M. 


MST_M: transfer one sector number of data from RAM to internal ping-pong buffer, then go to MST if 
the page size is 512 Bytes and spare area data is existed, else go to ECC if ECC is enabled, or else go to 
E DON. 


MST_S: transfer all spare data to ping or pong buffer 
ECC: after ECC is done, go to E_DON. 
E DON: Flexible control states, unconditional go to JUG_M state. 


In JUG_M state, when all sectors are transfer done, then go to JUDG state,in JUDG state, when all 
repeat number is over, then go to the DONE sate. 


There are 3 buffers (A/B/C or to say Ping / Pong / Spar) in this controller, and they are worked in one of 
the 4 states. The Ping and Pong can’t work together, but in turn, the Spar buffer can work together with 
Ping or Pong buffer or alone. 


Because the relationship between the Nand FSM and the three buffers is more important than the 
relationship between the NandFlash FSM and the Read FSM, then following is the demonstration about 
the NandFlash FSM and the three buffers. 


6.8.3.3.1 4kbytes page size read 


For 4K page size, repeat = 2, and sector size = 1k Bytes, sector number is 4 read as example. 
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4K Page Read, Repeat=2, Sector Size=1K, Sector Num =4 


Repeat 1 
Nand -CMD J ATT CMD 
FSM | 0x00 | 0x00 | 0x30 


Read eY 
Se PS 
Repeat 2 


Nand | CMD Al R 
FSM ` fett | 0x01 | 0x30 "WR 


RAW 
Read B 


FSM 


V AO 
0x05 | 0x00 | OxEO 


CMD AU 
0x05 | 0x00 


g 


[E+ 


Figure 6-15 4kBytes Page Read 
Note: 
A: Indicate Ping buffer is working. 
B: indicate Pong buffer is working. 
C™: indicate spare data is writing from NandFlash to spare buffer 
CÈ: indicate spare data is reading from spare buffer to RAM 


C+0/1/2/3: indicate the which sector of spare buffer is working 


Regardless of the Command and address, or even the WaitRB, we just care about the SRDT and MRDT 
in the Nand FSM, and the three buffers of A/B/C in Read FSM. 


When Repeat = 1. This is the first time that Read FSM encounter the SRDT of Nand FSM, then it will read 
all Nand Flash spare data to C buffer, in MRDT, the ReadFSM wait for Nand FSM read one sector of 
main data to A buffer, then A buffer data can do ECC decoding (A and C buffer are working at the same 
time now), and then to transfer to RAM. At the same time, MRDT are reading new sector of main data to 
B buffer. In other side, the Read FSM will wait for B buffer to fill full after ECC and transfer are all done. 
After MRDT fill the B buffer full, then Read FSM will do anther ECC and do transfer procedure. 


After all 4 sectors are read done, MRDT is done and wrap to the first instruction to execute, and the Read 
FSM then to do the last ECC and transfer procedure of repeat 1. 


When Repeat =2, and SRDT is coming, the Read FSM first transfer the existed C buffer data to RAM, 
and then enable the SRDT to read new spare data to C buffer as repeat 1. 


In MRDT, it is just like in the repeat 1 procedure. 


In the end of all repeat number is done, the finial C will be transfer to RAM by AHB master which is 
controlled by Read FSM 


6.8.3.3.2 512 bytes page size read 


For 512 Byte page size, repeat = 2, and sector size = 512 Bytes, sector number is 1 read as example. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1023 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ! SL8541E Device Specification 


Repeat 1 
CMD Al 7 
0x00 | 0x00 WaitRB RD 
Repeat 2 
Nand | CMD AT S 
FSM |_0x00 | 0x01 [WaitRB 
Read A B 
FSM 


Figure 6-16 512Bytes Page Read 


The main difference between the 4K page read and 512 Byte page read is that, the 512 Bytes page read 
has no SRDT in Nand FSM domain and has no C buffer participate in in Read FSM domain, also the 
spare data are located in the A or B buffers. 


When meet the MRDT state, 512 Bytes + 16 Bytes data will be read to A buffer in repeat 1, and the Read 
FSM will do ECC and transfer data to RAM only happened in buffer A. In repeat = 2, all scene are the 
same. 


6.8.3.3.3 4kbytes page size write 


For 4K page size, repeat = 2, and sector size = 1k Bytes, sector number is 4 write as example. 


4K Page Write, Repeat=2, Sector Size=1K, Sector Num =4 


Repeat 1 
Nand | CMD 7 CMD An - 
FSM |_0x80_| 0x00 0x85 | 0x00 WaitRB 

W R W 

Repeat 2 "F e E H 
Nand "CMD" CMD AU - 
FSM | 0x80 | 0x01 0x85 | 0x00 WaitRB 

R 
Write A B 
FSM bei 
KE 
Figure 6-17 4kBytes Page Write 
Note: 


C™: indicate spare data is writing from RAM to spare buffer 


CÈ: indicate spare data is reading from spare buffer to NandFlash. 


Regardless of the Command and address, or even the WaitRB, we just care about the MWDT and SWDT 
in the Nand FSM, and the three buffers of A/B/C in Write FSM. 


The difference between 4K read and 4K write of Nand FSM is that the instruction sequence is MWDT - > 
SWDT (main in first and spare latter), but not SRDT - > MRDT (spare in first and main latter). 


The difference between 4K read and 4K write of Write FSM is that the C / A / B buffer are working before 
the MWDT state in Nand FSM. In writing process, the data should be prepared before it can be send to 
NandFlash, so if the A or B buffer is empty, the AHB master will send data to either of them depending on 
which of them are in writing turn. 
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Pay attention that, before all A or B buffer is filled, the C buffer is filled, it is because the ECC need the 
spare data to participate, and the spare data should be prepared at first. 


Before the MWDT is done, all AHB master transfer is done to wait for SWDT to send spare data to 
NandFlash. After the SWDT, the previously prepared spare data is send to Nand Flash, and the next 
spare data will be filled to spare buffer and the next ping-pong operation will be coming. 


In the last of the repeat, the SWDT will just send remain spare data to NandFlash, and no further 
operation of Write FSM will do. 


Note that, if ECC is disabled, then the waiting for the SWDT to send data to NandFlash won" happen, 
and the ping-pong buffer will not wait for any other condition other than just wait for the empty of itself to 
fill. 


6.8.3.3.4 512bytes page size write 


For 512 Byte page size, repeat = 2, and sector size = 512 Bytes, sector number is 1 write as example. 


512 Page Write, Repeat=2 


Repeat 1 


Nand [| CMD Al l 
PsM a | ooo ` "E 
Write A B 


FSM Repeat 2 


CMD] AT - 
0x80 | 0x01 [DA] un 


Figure 6-18 512Bytes Page Write 
The A or B buffer is prepared before it needs to transfer data of MWDT state, it is simple to understand, 
and no further demonstration need. 
6.8.3.4 Memory Control 


There are three memories should be controlled, and they all worked in two different clock domain, the 
AHB clock domain and NANDC clock domain, at different time. 


They all has three functions: read/write data to NandFlash, do ECC operation, transfer data to/from AHB 
Master. 


To simplify the design, the control logic is worked in NANDC clock domain, and the AHB domain transfer 
is worked in the safe-period that all NANDC clock domain register is stabled. 
6.8.3.5 AHB Master 


In AHB master module, there are two FSM inside. One functioned as burst issuing, and another as burst 
parameters generating. 


The master support byte aligned data address but not only word aligned that means the start address can 
be any bytes. 


The master support any length bytes data to transfer, the internal splitting mechanism will split the un- 
integer word to proper size of burst to transfer. 


Also, it support 4 type of endian to read or write RAM data, please see the register table for the detail 
endian set. 
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6.8.3.6 Error Checking & Correcting 


This Nand Controller consist one powerful internal Error Checking and Correcting (ECC) module. It 
supports configurations of different parameters including coding size, redundancy size, and correct 
capacity. 


The main function is to check and correct errors when read and write Nand Flash. When write (or to say 
program) Nand Flash, starting this module to encode the write data and modified and save the encode 
data to the spare area; when read Nand Flash, starting this module to decode the read data and correct 
the error data either in main area or spare area. 


In this module, the ECC support 1 ~ 1k bytes information bits ECC encoder and decoder. The supported 
information and redundancies configuration as following: 


/2/4/8/12/16/24/32/40/48/56/60/62/64/66/68/70/72/74/76/78/80 


Table 6-11 ECC Mode List 


ECC Mode Correct-Capacity Redundancies Bits Redundancies Byte 
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6.8.3.7 Read Write PHY Timing 


Write Data Timing of ONFI2/3/Toggle 


Note: clk_2x and Clk_1x have relationship about Phase: The Posedge edge of Clk_2x must be in the edge of clk_1x 
CIk In 


| | 
Clk _2x 


Step 1, Get Data_ctl and Dos ctl from Control which synchronized by clk 2x 
dos c+) 
DO D1 
Data ct) 


D2 D3 


Step 2, Re-syne data_ctl and dqs_ctl to ommit the path de 


ay from control to PHY 
dos reg 


Data roeg 


DO DI 


D2 D3 


Step 3 (ASIC) , Delay clk_2x 


use Delay cell 
Clk_2x_dly 


by 90 degree 


(Key point) 


Step 3 (FPGA), Invert Clk_2x. C 


Key point) 
Clk_2x_inv 


Step 4, Launch data use Clk 2x d 


dqs_reg 

Data_reg Au WOW o | D3 | 
= 9 -l | ee esch | P 1 

Data_Wr DO D1 D2 D3 


Step 5, Output Dos reg and Data vr, they are PAD DQS and PAD DATA 
PAD DQS = dos reg 


PAD DATA OUT = Data Wr 


DO DI 


D2 D3 


Figure 6-19 Write Data Timing of ONFI2/3 Toggle 


Read Data Timing of ONFI2/3/Toggle 
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Note: clk 2x and Clk_1x have relationship about Phase: The Posedge edge of Clk _2x must be in the edge of clk_lx 


Clk_1x 


Clk_2x 


Step 1, Get “Ren out? from Control which is synchronized by clk 2x 


Ron out 


Step 2, Re-syne ren out with Clk_2x to ommit the path delay from Control To phy 


ren_reg 


Step 3, Output signal PAD_REN to NandFlash chip 


PAD_REN = ren_reg 


tDQSRE 
Step 4, Get DQS and DATA IN from P; 
~ 
PAD_DQS 
PAD DATA IN DO D1 D2 D3 D4 DS D6 D7 D8 D9 


Step 5, Generate signal Clk_samplep_gate and Clk_samplen_gate according to PAD_DQS 


Clk_Samplep_gate 


Clk_Samplen_gate 


Step 6, Delay the up two signal through Delay Cell by 90 degree, then to get the real sample signal of Clk samplep and Clk samplen (Key point) 


Clk_Samplep 
Clk_Samplen 


DO DI D2 D3 D4 DS D6 D7 DS D9 


Go by the delay, Clk_samplep is in the center of even data, and Clk_samplen is in the center of 
odd data, then it’ s ready to sample data 


Step 7, Because tDQSRE is not a very time but a round time, the DQS and DATA can be get at very time, we 
need register them to buffers, and get the data at the right time 


Clk_Samplep 
Clk_Samplen 


Sample_pos_reg0 


a. 

Y 
= 
= 


D8 
Sample pos reg) D2 D10 


Sample. pos reg D4 D12 


Sample_pos_reg3 D6 


Sample_neg_reg0 D1 D9 


Sample_neg_regl D3 Dil 


Sample_neg_reg2 D5 


Sample_neg_reg3 D7 


Step 8, according to the round of tDQSRE, We can deduce when the data has been sampled, then control give signal Clk_rd_sample_en to get data 


Clk rd sample en 


Gated realy 
sample signal 


Clk_samplerd 


Recover bit16 S 
width data in {Sample_neg, sample_pos} 


Clk_1x 


DIDO D3D2 DSD4 D7D6 D9D8 


Figure 6-20 Read Data Timing of ONFI2/3 Toggle 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1028 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Kail SppEADr UN ! SL8541E Device Specification 


6.8.3.8 Randomizer 


NandC support randomizer which is a LFSR to XOR the 8bit IO data to make the “0” and “1” balance in 
one block in both x and y direction. 


The LFSR can be implemented as Fibonacci (many-to-one) or Galois (one-to-many). 


As an example, the polynomial Y = X*13 + X*4 + X^3 + X*1 + 1 can be implanted: 


OutPut 


Së Ta a Ta Tad Ta a EI E EED T 


R12 R11 R10 R9 R8 
LAE) X12 X11 X10 X49 X^8 X^7 X^6 X45 XA X43 Lä? XM 1 


Figure 6-21 Fibonacci LFSR 


J ma = 
OutPut 
>D 7 D4—»[D 9 Da BE >D 4 SD? SD? KD 9 > D4 SD? >D 4 >D? > 


H H H H D H D H D H D H D 


RO R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 


1 x" X42 X43 XA Lag? Lag? X*7 XB X*9 X10 X11 X12 X13 
Figure 6-22 Galois LFSR 


In fact the two circuits are equally, but the Galois configuration is more attractive for randomizer where 
high throughput is important. Our design used Galois LFSR to implement the randomizer. 


The different of the structure will result to the different of output stream phase, to get the same output 
stream phase; the seed (initial value of registers) should be carefully configured. That means if you want 
to use Fibonacci LFSR, the seed should do a transform. 


Please refer to the article for detail. 


“Finding Matching Initial States for Equivalent NLFSRs in the Fibonacci and the Galois Configurations” 
Elena Dubrova, Royal Institute of Technology (KTH), Electrum 229, 164 46 Kista, Sweden. 


6.8.4 Legacy Nand Micro-Instruction 
6.8.4.1 Instruction Format 
There are 3 instruction types. 


Table 6-12 Instruction Types 


Sey mo 
Type1 
HE mo 


Type2 
i 
Type3 i a | w 
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CECR 


Table 6-13 Instructions List 


Instruction 
Code Type Description 


Send one command to Nand Flash. 

Command support by all kinds of Nand Flash. E.g. 
0x00,0x80,0x10 etc 

Active one command latch cycle. 


Address specified in address input cycle. E.g. 
0x01A0: send 0x01 addresses to Nand as one 
input address. 


Active one address latch cycle. 


This instruction is the only 4bits instruction of all, it 
located in the [7:4] of the instruction, and the low 4 
bits of [3:0] indicate the added step of next repeat 
cycle. Please see following for the detail 


Wait for the end of Nand busy, to detect the 
positive edge of R/B input signal 


Wait for the end of Nand busy, to detect the high 
level of R/B input signal 


Wait for the end of Nand target1 busy, to detect 
the positive edge of R/B input signal 


Wait for the end of Nand target1 busy, to detect 
the high level of R/B input signal 


Start auto polling device status; Parameter0 is 
used as the number of read status instructions. 
Parameter1 is used as polling period, max 256 
nandc clock cycles. This instruction should be 

used together with read status commands. 


Main Read Data 8'hDO 4/2 Main data buffer read operation. 
(MRDT) Active numbers of REN latch cycles 
Main Write Data 8'hD1 4/2 Main data buffer write operation. 
(MWDT) Active numbers of WEN latch cycles 
Spare Read Data 8'hD2 4/2 Spare data buffer read operation. 
(SRDT) Active numbers of REN latch cycles 


Spare Write Data 8'hD3 Spare data buffer write operation. 


6.8.4.2 Instruction Abstract 
Command 
"hC D 1 
Address A'hA 3 
(ADDR) 
Wait RBO 8'hBO 2 
(WRBO) 
Wait RB1 8'hB1 { 
(WRB1) 
Wait RB10 , 
Wait RB11 8'hB3 1 
(WRB3) 
Start Polling 
hE 3 
Zell ee 
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Instruction 
Code Type Description 
(abbr.) cose [type leans ` ` 


(SWDT) PT Active numbers of WEN latch cycles 
ID/Status Read shop | 1 ID or Status read operation. 
(GETD) Active numbers of REN latch cycles 
ID/Status Write 8'hDE 1 ID or Status write operation. 
(SETD) Active numbers of REN latch cycles 


, During the processing of the operation, this 

DeactiveCS ; 

= B'hCE 1 instruction can set the CS low or high temporarily 
(CSEN) to save power 
Nop Instructi 

EE 8’hFO 1 Wait for some idle clock cycles, at most 256 cycle 
(INOP) 
Switch cs 

8 hFE 2 The indication of instruction switch cs. 

(SCS) er [2 | teinosionrinsanionswienes, ` 
Dene heuuchen 8 hFF 2 The indication of instruction done 
(DONE) 


“41/2”: indicate this instruction can be configured to type1 or type2 instruction depending on the valued of 
register SECNUM_IN_INST, if SECNUM_IN_INST is O(default), then it is type2, else it is type1. 


Note: 


Another arrangement of the three types of instruction: 


Table 6-14 Type of Instructions 


ene MRO IL 
eme Jee IL 


soren Jemen JL 
swen Jomen JL 
ESCHER E 
C H 
en ll 
ell 


Note: 
B=1, means SECNUM_IN_INST=1; 
B=0, means SECNUM_IN_INST=0. 
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6.8.4.3 Instruction Detail 


@ ICMD: This instruction active the CLE for one command cycle. It is used for send 
command to NandFlash. 


@ ADDR: This instruction active the ALE for one address cycle. It is used to send address 
to NandFlash. To emphasize that, this instruction just 4 bits but not 8 bits as others, the 
low 4 bits will play an important role in the new design structure. For this design support 
the NandFlash instruction to repeat for some times, this will let read or write multiple 
pages come true. Because the instruction just be configured once, and the page address 
is changing, a new instruction type of type3 will be competent for this work. 


The higher 4 bits of instruction “A” indicate this is and address instruction and the lower 4 bits of 
instruction indicate the adding step of next repetition. E.g. 


If REPEAT_NUM 4 (value=3) and the address instruction is “OOA2”, then for each repetition, the address 
is: 


Repeat cycle 0: address = 0x00; 
Repeat cycle 1: address = 0x02; 
Repeat cycle 2: address = 0x04; 
Repeat cycle 3: address = 0x06; 


@ WRBO: This instruction will wait for the positive edge of the R/B input signal. Software 
should make sure that there is must be this signal before uses this instruction, if there is 
no R/B signal or not sure, for example, Nand boot code use some try process are not 
sure if there is R/B signal, then the FSM will be deadlock. 


@  WRB1: To resolve the R/B signal not sure deadlock, a new instruction is added. It didn’t 
detect the positive edge of the R/B signal, but delay for some time to detect the high 
level of R/B signal. To delay for enough time, and then to detect the R/B level, it can 
replace the detecting of positive edge of R/B, and with the advantage of avoiding the 
deadlock; it is especially used for the boot code. 


@ MRDT: This instruction indicates Main buffer Read Data. To use this instruction, the 
NANDC_RW should be configured to 0(in AUTO MODE). This instruction will read data 
to the ping-pong buffer. Two other registers will impact the length of the read data, the 
SECTOR_NUM and MAIN_SIZE; the instruction will read MAIN_SIZE data and repeat 
SECTOR_NUM times at once operation. If the main and spare are not apart 
(MAIN_SPAR_APT=0), then the SPARE_SIZE will also affect the length of read data, it 
will added to the end of MAIN SIZE. 


Example 1: 


NANDC DW =0 


SECTOR_NUM = 1 (actual 2) 


MAIN SIZE = 10’h3FF (actual 1024Bytes = 1K Bytes) 


MAIN_SPAR_APT = 1 


Then, actual read data 1024 * 2 = 2048 Bytes 
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MAIN_SIZE (1k) MAIN_SIZE (1k) 


Example 2: 


NANDC_RW =0 


SECTOR_NUM = 0 (actual 1) 


MAIN SIZE = 10’h1FF (actual 512Bytes) 


NANDC_SPAR_USE = 1’b1 


MAIN SPAR ADT =0 (in this case the SECTOR_NUM must be 0) 


SPARE SIZE = 8'hF (actual 16 Bytes) 


Then, actual read data is 512+16 = 528 Bytes 


SPAR_SIZE 


MAIN_SIZE (512Bytes) (16 Bytes) 


@ MWODT: This instruction indicates Main Write Data. To use this instruction, the 
NANDC_RW should be configured to 1. This instruction will write ping-pong buffer data 
to NandFlash. The relative registers is same as MRDT instruction. 

@ SRDT: This instruction indicates Spare Read Data. To use this instruction, the 
NANDC_RW should be configured to 0. This instruction will read data to spare buffer. If 
used this instruction, the MAIN SPAR_APT must be 1, and NANDC_SPAR_USE must 
be 1. Two another register of SECTOR_NUM and SPARE_SIZE will affect the length of 
read data. 


Example 1: 


NANDC_RW =0 


SECTOR_NUM = 3 (actual 4) 


NANDC_SPAR_USE = 1’b1 


MAIN_SPAR_APT = 1 


SPARE_SIZE = 8’h37 (actual 56 Bytes) 


Then, actual read data is 56 * 4 = 224 Bytes. 


SPAR_SIZE * BLK_NUM (224 Bytes) 
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@ SWDT: This instruction indicates Spare Write Data. To use this instruction, the 
NANDC_RW should be configured to 1. This instruction will write Spare buffer data to 
NandFlash. 


@ GETD: This instruction indicates read the ID or Status to ID_STS register. Actually, this 
instruction can be replaced by the MRDT or SRDT, but the advantage of GETD 
instruction is the read data is stored in the internal registers instead of the outside RAMs. 
For the ID and Status or different NandFlash IDs have different number of bytes, and 
then the parameter area will indicate the value. 


@ SETD: this instruction set some data to the feature register of Nand Flash. 


@ CSEN: This instruction gives an alternate to deselect the CS inside one operation. It can 
save power or meet some special requirement of some NandFlash. 


@ INOP: This instruction gives some idle clock to meet some timing requirement; the 
parameter is the number to do idle clock, max is 256 clocks. 


@ SCS: This instruction indicates to switch cs operation. 


@ DONE: This instruction indicates the end of all instruction. After this instruction, the 
controller will return to first instruction to execute if the repeat counter little than 
REPEAT_NUM or will finish if the repeat counter equal to REPEAT_NUM 


6.8.4.4 Instruction memory 
Software can fonfigure 8 sets instruction to achieve nandc command operation; 


each can issue at most 48 instructions at once. NANDC instruction memory format as the following. 


0x0200~0x021F NANDC_MAIN.ADDRH_ | NANDC_MAIN_ADDRH 
0x0280~0x029F | NANDC_MAIN_ADDRL | NANDC_MAIN_ADDRL 
0x0300~0x031F 
0x0380~0x039F NANDC_SPAR_ADDRH | NANDC spare area high address to ram 
0x0400~0x041F | NANDC_SPAR_ADDRL_ | NANDC spare area high address to ram 
0x0480~0x049F NANDC_STAT_ADDRH NANDC status high address to ram 
0x0500~0x051F T NANDC_STAT_ADDRL | NANDC status high address to ram 
0x0580~0x059F 
NANDC_SEED_ADDRH | NANDC seed high address 


NANDC_SEED_ADDRL_ | NANDC seed high address 


0x0220~0x027F 

0x02A0~0x02FF 

0x0320~0x037F 

0x03A0~0x03FF 

0x0420~0x047F INSTRUCTION INSTRUCTION 
0x04A0~0x04FF 

0x0520~0x057F 

0x05A0~0xO5ff 


[Fes [en [nw [Reset Rana OOO 
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NANDC | [31:0] R/W NANDC main area data lower 32bits address 

MAIN Specially, if the address is configured to 

ADDRL/ 64’hFFFF_FFFF_FFFF_FFFF when Nand Read (not 
when write), it means that it need not to do the 
moving operation 

[31:0] R/W NANDC spare area data lower 32bits address 

Specially, if the address is configured to 
64’hFFFF_FFFF_FFFF_FFFF when Nand Read (not 
when write), it means that it need not to do the 
moving operation. 


[31:0] R/W NANDC Status lower 32bits address 

_STAT_ This register act as three functions, it indicated the 

ADDRL/ ID/Nand Status/ECC return status moving RAM 

H address. 
Primarily, the status is stored in the registers, but 
once the number of status is more than the registers 
can be stored, then it should be move to specified 
RAM address. 
Specially, if the address is configured to 
64’hFFFF_FFFF_FFFF_FFFF when Nand Read (not 
when write), it means that it need not to do the 
moving operation. 


[31:0] RW | 32’h0 NANDC Seed lower 32bits ddress. 
For each page, there are 4 different seeds are 
loaded, 1 for 2 bits, 
Seed for bit[0] / bit[4] 
Seed1 for bit[1] / bit[5] 
Seed2 for bit[2] / bit[6] 
Seed3 for bit[3] / bit[7] 
If the repeat page number bigger than 1, then the 
address added step is 4 words. Eg. 
First address: 0x0000 0000 0000 0000 
Second address: 0x0000_ 0000 0000 0010 
Third addrss: 0x0000_0000_0000_0020 


6.8.4.5 Instruction Examples 


To work properly, the registers configuration and instructions should cooperate in seemliness. This 
section will illustrate how to use the above instructions and properly registers when accessing one type of 
Nand Flash. For general purpose functions such as Reset, Read ID, Read Status etc, refer to the 
following examples. 
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6.8.4.5.1 Reset 


Register Configure 


Instruction List Program Code In Register 


OxFFCD // CMD FF NANDC_INSTO0[15:00] = OxFFCD 
0x00B0 J WAIT RB NANDC_INSTO0[31:16] = 0x00B0 
0x00FF // DONE NANDC_INST1[15:00] = OxOOFF 


6.8.4.5.2 Read Status 


Register Configure 


maoe wooer O oS S 


Note: This instructions batch will read the Nand Flash Status to the internal register of NANDC_STATUS 


6.8.4.5.3 Read ID 


Register Configure 


C H 


Note: This instructions batch will read the Nand Flash ID to the internal register of NANDC_STATUS. The 
parameter area of instruction “0x07DD” can be configured to 0x00 ~ OxOF for different size of ID number. 


6.8.4.5.4 Erase (3 address cycles for e.g.) 


Register Configure 


0x60CD // CMD 60 NANDC_INSTO0[15:00] = 0Ox60CD 
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NANDC_INST2[15:00] = 0xDOCD 
NANDC_INST2[31:16] = 0x00BO 
NANDC_INST3[15:00] = 0xOOFF 


The read and write instruction batch are depending on the type of NandFlash. 


For Page Size=512 Bytes (such as K9F1208D0A), and ECC is enabled, the read instruction batch is as 
following: 


6.8.4.5.5 Read with ECC Enable (512 Byte) 


Register Configure 


NANDC_MAIN_ADDR = 32°hxx 
NANDC_STAT ADDR =32'hxx (not) T 0 
Ox00A1 // ADDR 00 (add step 1) 


Note: The NANDC_INST1[15:00] = 0x00A1 means, the first page address is 0x000000, the second page 
address is 0x000100, the third page address is 0x000200. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1037 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Kail SppEADr UN ! SL8541E Device Specification 


This command batch will read 3 page data (including main and spare) to specific RAM address, they are 
also be decoded by 2 Bits ECC. 


6.8.4.5.6 Write with ECC Enable (512 Byte) 


MAIN SIZE = 10'h1FF (512 Bytes) SECNUM_IN_INST = 1'b0 

SECTOR_NUM = 5'h0 (1 Sector) 
REPEAT_NUM = 8'h2 (Repeat 3) 
NANDC_STAT_ADDR =32hxx(notd) | e a 
0x00A1 // ADDR 00 ( add step1) 


Note: The NANDC_INST1[15:00] = 0x00A1 means, the first page address is 0x000000, the second page 
address is 0x000100, the third page address is 0x000200. 


This command batch will write 3 page data (including main and spare) to specific RAM address, they are 
also be encoded by 2 Bits ECC. 


The 0x70CD & 0x00DD are used to read the write status, and as soon as the write status is error, the 
write processing is stopped (if NANDC_STSMCH_STOP_EN is set 1). They can be not list in the batch, 
and the write status will not detect. 
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For Page Size=4K Bytes (such as KF98G08Q4X), and ECC is enabled, the read instruction batch is as 
following: 


6.8.4.5.7 Read with ECC Enable (4K Byte) 


Register Configure 


aes sms caem | 
0x10A0 U ADDR 10 (spare addr) 
Ox00A1 U ADDR 00 (add step 1) 


Note: The NANDC controller has ping-pong buffer with just 1k Bytes, so for the page size larger than 1K, 
the ping-pong buffer is actives. Because the ECC is enabled, the spare area data should be prepared 
primarily, and the SRDT should be issued before the MRDT to get the spare data. The SRDT instruction 
will get all the spare data into the Spare Buffer, and the MRDT instruction will read 4 sectors 1K Bytes 
data and do decoding ECC in ping-pong mode, also they are conveyed to RAM immediately to empty out 
the buffer for next reading operation. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1039 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ! SL8541E Device Specification 


This instruction batch will repeat for 3 times, and the sequential 3 page will be read out to specific RAM 
address, and the total size of data be read out is 4k * 3 = 12 k Bytes. 


There are two serial address sequences, 0x0010_000000 and 0x0000. The first is the full address of 
spare area, and the second is the Row address of main area. This is realized owing to the change read 
column command of “0x05 - OxE0” (This is mandatory in ONFI spec.) 


6.8.4.5.8 Write with ECC Enable (4K Byte) 


Register Configure 


NANDC_MAIN_ADDR = 32°hxx 
NANDC_STAT_ADDR =32hxx(not0) [| ssi 
0x00A1 / ADDR 00 (add step 1) 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1040 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ! SL8541E Device Specification 


Note: 


For NandFlash write with ECC enable. The spare data should be prepared in spare buffer before it can be 
do ECC operation, but this preparing process is under background, and is invisible for software. To 
achieve this goal, the instruction batch should following some rule that, the MWDT should issued before 
SWDT (it is reverse to the read batch), with proper register configurations. 


For the SECTOR_NUM is not 0, then the ping-pong buffer is actives to accommodate the temporary data 
from RAM and do encoding ECC with assistant of Spare buffer, then transfer it to NandFlash. After all the 
Main data is transferred to NandFlash, the ECC data is all encoded and is prepared in the spare buffer, 
then transferred these spare buffer data to the NandFlash. Note that, the sector number can be smaller 
than the page size need, and this is realized owing to the change write column command of “0x85” (This 
is mandatory in ONFI spec.) 


This instruction batch will repeat for 3 times, and the sequential 3 page will be write to specific 
NandFlash, and the total size of data be write is 4k * 3 = 12 k Bytes. And the three NandFlash page 
address will be: 0x000000_0000, 0x000001_ 0000, 0x000002_0000 (little endian) 


The 0x70CD & 0x00DD are used to read the write status, and as soon as the write status is error, the 
write processing is stopped (if NANDC_STSMCH_STOP_EN is set 1). They can be not list in the batch, 
and the write status will not detect. 


6.8.5 Control registers 


6.8.5.1 Memory map 


ARM Base address: 0Ox20B0 0000 


au Iess Bee 
Co 
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ausge |name Bee 
moo | Tl ad 
0x00AC 
= | 
0x00D8 
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[onset Aaaress [Name Rana 


0x0200 
0x0280 
0x0300 
0x0380 
0x0400 
0x0480 
0x0500 
0x0580 


0x0204 
0x0284 
0x0304 
0x0384 
0x0404 
0x0484 
0x0504 
0x0584 


0x0208 NANDC spare area high address to ram 
0x0288 
0x0308 
0x0388 
0x0408 
0x0488 
0x0508 
0x0588 


0x020C NANDC spare area high address to ram 
0x028C 
0x030C 
0x038C 
0x040C 
0x048C 
0x050C 
0x058C 


S NANDC_STAT_ADDRH NANDC status high address to ram 
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NANDC_MAIN_ADDRL NANDC_MAIN_ADDRL 


NANDC_SPAR_ADDRH 


NANDC_SPAR_ADDRL 
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0x0310 
0x0390 
0x0410 
0x0490 
0x0510 
0x0590 


0x0214 NANDC status high address to ram 
0x0294 
0x0314 
0x0394 
0x0414 
0x0494 
0x0514 
0x0594 


0x0218 NANDC seed high address 
0x0298 
0x0318 
0x0398 
0x0418 
0x0498 
0x0518 
0x0598 


0x021C NANDC seed high address 
0x029C 
0x031C 
0x039C 
0x041C 
0x049C 
0x051C 
0x059C 


0x0220~0x027C 
O0x02A0~0x02FC 
0x0320~0x037C 
0x03A0~0x03FC 
0x0420~0x047C INSTRUCTION INSTRUCTION 
0x04A0~0x04FC 
0x0520~0x057C 
0x05A0~0x05FC 


NANDC_STAT_ADDRL 


NANDC_SEED_ADDRH 


NANDC_SEED_ADDRL 
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6.8.5.2 Register Descriptions 


6.8.5.3 NANDC_START 


0x00000000 (0x40000000) NANDC_START 


NANDC_R e NANDC_R BEE 
BN_CNT 3 | SN ONT 


ram_block_num_us k 
ecc_mode S ram_block_num_using 


w) E 
ae ee «a 


Field Name Type | Set/Cle | Reset Description 
ar Value 
NANDC_VALID [31] NA When the Controller is working, this bit 
will set to 1'b1 to indicate it. 
1: NANDC is working.0: NANDC is idle 


NANDC_RBN [30] NA 0x1 This bit indicates whether the NandFlash 
is busy reading or writing. 
1: NandFlash is idle 
0: NandFlash is busy 


ege RBN_CN | [29: 28] These 2 bits recorded the occurred 
number of NANDC_RBN is busy. 
It can be used to judge if the previously 
operation is valid, e.g. 
"Nand Reset" need 1 busy, 
"Nand Read ID" need 0 busy, 
and so on. 
2'h0: No busy status occurred 
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2'h1: 1 busy status occurred. 
2'h2: 2 busy status occurred. 
2'h3: 3 busy status or more occurred 
NANDC_RBN1 [27] NA This bit indicates whether the NandFlash 
target1 is busy reading or writing. 
1: NandFlash is idle 
0: NandFlash is busy 


NANDC_RBN1_C_ | [26:25] NA These 2 bits recorded the occurred 
NT number of NANDC_RBN1 is busy. 

It can be used to judge if the previously 

operation is valid, e.g. 

"Nand Reset" need 1 busy, 

"Nand Read ID" need 0 busy, 

and so on. 

2'h0: No busy status occurred 

2'h1: 1 busy status occurred. 

2'h2: 2 busy status occurred. 

2'h3: 3 busy status or more occurred 


ma fee L o e 


ecc_mode = 11] ECC Mode 
4'hO: 1 bit ECC 
4'h1: 2 bits ECC 
4'h2: 4 bits ECC 
4'h3: 8 bits ECC 
4'n4: 12bits ECC 
4'h5: 16bits ECC 
4'h6: 24bits ECC 
4'h7: 32bits ECC 
4'h8: 40bits ECC 
5'h9: 48 bits ECC 
5'd10: 56 bits ECC 
5'd11: 60 bits ECC 
5'd12: 62bits ECC 
5'd13: 64bits ECC 
5'd14: 66bits ECC 
5'd15: 68bits ECC 
5'd16: 7Obits ECC 
5'd17: 72 bits ECC 
5'd18: 74bits ECC 
5'd19: 76 bits ECC 
5'd20: 78bits ECC 
5'd21: 80bits ECC 
>5'd21: Reserved. 
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se 
sing 


only_start [3] WO NA NANDC ONLY Start Signal. 
When write 1'h1 to this bit, the Control 
will work until the process is done. 
It is auto cleared to 1'b0 after write. 


NANDC_PHY_DA | [2] RW NA nandc_phy_data_softrst 
TA_SOFTRST 


NANDC_CMDCLR | [1] WO NA NANDC CMDCLR signal. 
When the Controller suffered some 
unexpected interrupt, such as timeout 
interrupt, then write 1 to this bit will reset 
all the FSM inside and some relative 
registers. 
It is auto cleared to 1'b0 after write. 


NANDC_START WO NA NANDC Start Signal. 
When write 1'h1 to this bit, the Control 
will work until the process is done. 
It is auto cleared to 1'b0 after write. 


6.8.5.4 NANDC_CONFGO 


0x00000004 (0x00000000) NANDC_CONFGO 


Se A eee eee eee eee 


we | ee d Ro SECTOR_NUM REPEAT_NUM 


NANDC_M 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


MAST_ENDIAN [31:30] | RW NA Master to RAM Burst Endian, either 
write or read. 
2'b00: ABCD => ABCD; 
2'b01: ABCD => DCBA; 
2'b10: ABCD => CDAB; 
2'b11: ABCD => BADC; 


"engt JI [WA [0 L 


SECTOR_NUM [28: 24] | RW NA Sector Number. 
5'h0: Sector number is 1 
5'h1: Sector number is 2. 
5h10: Sector number is 17 
5’h11 ~ 5’h1F Reserved. 
This register indicate the sector number 
of one page, it should work in company 
with the sector size register. e.g. If the 
page size is 4K, and the sector size is 
1K, then Sector number is 4, if the 
sector size is 512Byte, then Sector 
number is 8. 
When in only Master mode, this register 
is just for main part, the only part sector 
num should configure in 
SPAR_SECTOR_NUM of Configure 
Register 2. 


REPEAT NUN [23: 16] | RW NA Repeat Number of the Micro-Instruction 
Sequence. 
8'h0: Repeat number is 1. 
8'h1: Repeat number is 2. 
8'hFF: Repeat number is 256. 
This register can be regard as the page 
number, it can be used to continually 
read or write multiple page within once 
process. It will decreases the number of 
interrupt that software need to process 
and speed up the total data throughputs 
Note that, this is used for NANDC AUTO 
MODE only, for the other mode, this 
register is invalid. 


NANDC_WPN [15] Nand write protection. 
0: Protection 
1: Not Protection. 
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Nand Flash Bus Width 
0: x08 device 
: x16 device 


BUS_WIDTH [14] RW NA 
1 


SPAR_ONLY_INF | [13] RW NA 
O_PROVID 


| Al 


Software need provides only info data 
for Spare Area. 

0: All spare info/ECC/reserved data 
provided 


1: Just spare info data provided 


Normally, the spare area is made up of 
"info", "ECC" and some "reserved" data. 
To simplify the configuring, software can 
just provided the useful "info" data 
instead of all the spare data. 


e.g. 
Spare total size=16bytes where useful 
data size = 4bytes, ECC used size = 4 
bytes, reserved data size = 8 bytes. 


If SPAR_ONLY_INFO = 0, then software 
should write all 16 bytes data to spare 
area buffer. 


Else if SPARE_DLEN_CFG=1, then 
software just need write 4 bytes data 
(useful data) to spare area buffer. 


Note: this register is just worked in Auto 
Mode. 


Sector Number In Instruction. 


0: Sector Number is configured in the 
register 


` Sector Number is configured in 
instruction inside 


For 4 read or write Micro-Instruction of 
INST_MRDT / INST_MWDT / 
INST_SRDT / INST_SWDT, the sector 
number of it will process can be 
configured in the register or in the 
instruction itself. 


When the Nand Controller is worked in 
Auto Mode (Master and Nand are all 
valid), controller should know the sector 
number in advance to prepare the data, 
and in this case, the sector number 
should be configured in register. 


When the Nand Controller is worked in 
Master Mode (only Master work), the 
main and spare part should be 
configured to different sector number, in 
this case, the main and spare sector 
number should be configured separately 
to keep flexible 
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DETECT ALL EE | [11] Detect if the Flash area is all OxFF, 
which means it is erased but not be 
write. 

0: Not detected 

1: Detected. 

lf it set 1, then if the Flash is all OxFF, 
then the ECC module won't do decoder 
process, and return with ECC status bit 
[7] = 1 to indicate it. 


CS_SEL [10: 9] CS Select 
2'b0: CSO is Select 
2'b1: CS1 is Select 
2'b2: CS2 is select 
2'b3: CS3 is select 

NANDC_RW RW NANDC Read or Write ( ECC Decode or 
Encode) 
0: NANDC Read / ECC Decode 
1: NANDC Write / ECC Encode 
This register indicates the nand 
operation is read or writes. When the 
ECC is enabled, it also indicates the 
ECC is encoded or decode. 


EE fn fo [NAO S 


MAIN SPAR ADT RW NA Main and Spare is Apart scenario or 
Joint scenario 
0: Main and Spare is Joint scenario 
1: Main and Spare is Apart scenario. 
For Page size is 512Byte, the nand has 
no random read command, the main and 
spare part data can't read or write 
separately in once operation, it can only 
be read/write in sequentially, and the 
spare data should near following the 
main data in the ping-pong buffer, but 
not in the spare buffer, in this case, we 
say they are in Joint scenario. 
For Page Size other than 512Byte (eg. 
2k/4k/8k), the nand has random read 
command, the main and spare part data 
can be read or write separately in once 
operation, the spare data will store in the 
spare buffer, but not in the ping-pong 
buffer that following the main data, in 
this case, we say they are Apart 
scenario. 
By the way, the 2k/4k/8k can be 
configured as Joint scenario. 


EST 
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0: Spare part not used 
1: Spare part used 


This register indicates if this operation 
including the nand spares part data. 


MAIN_USE Main Part Used 
0: Main part not used. 
1: Main part used 
This register indicates if this operation 
including the nand main part data. 
NANDC_AUTO_G nandc auto gate control. 
ATE 0: auto gate enable 
1: auto gate disable 
ECC Enable 
0: ECC disable 
1: ECC enables 
This register indicates if the ECC is 
enabled or not. It is valid only in NANDC 
auto mode. 
NANDC_MODE NANDC work mode 
2'b00: NANDC auto mode 
2'b01: NANDC only master mode 
2'b10: NANDC only nand mode 
2'b11: NANDC only ECC mode 


6.8.5.5 NANDC_CONFG1 


0x00000008 (0x00000000) NANDC_CONFG1 


pp | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Res 


SPAR_INFO_SIZE SPAR_SIZE 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


eg fe po wf’ ooo 


SPAR_INFO_SIZE L 24] Spare data info size (Unit: Byte) 
7'h0: 0 Byte 
7'h1: 1 Byte 
7'h40: 64 Bytes 
>7'h40: reserved 
This controller can protect the spare 
area data, this register indicate the 
protected spare area data info size of 
one sector, but not the whole spare 
area. E.g. if the whole spare area is 64 
Bytes for 2K page size, the sector 
number is 2, then the spare sector size if 
32 Bytes. 
In this 32 Bytes, some for ECC data and 
other for spare info, if the ECC mode is 
3, then ECC data has hold 14 bytes, and 
the real spare info size would be little 
than (32-14=16) bytes. 


SPAR_SIZE [23: 16] Spare area size (Unit: Byte) 
8'h0: 1 Byte 
8'hFF : 256 Bytes 
This register indicates the spare area 
data size of one sector, not the whole 
spare area. 
E.g. If the whole spare area is 64 Bytes 
for 2K page size, and the sector number 
is 2, then this spare size should be 
8'd31, but not 8'd63 


ear CEN When Read of ONFIS. 


The REN duty cycle has a fix value, if 
the low or high is too large, it violate the 
protocol. Then some CEN should 
inserted in it. 


1'h1: inserted cen when read busy. 
1'hO: not inserted cen when read busy. 


INTF_TYPE [14: 12] Nand Interface type 
0: ONFI 1.0 (Legacy Interface/SDR) 
1: ONFI 2.0 
2: ONFI 3.0 (Toggle DDR) 
3: SPI Nand interface 
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rs RS ES ee BEE RG 
jresewed (mt Ing fna fo Reseed ` 


MAIN SIZE [10: 0] RW NA One main data sector size. (Unit: Byte) 
11'h0: 1 Byte 
11'h3FF: 1024 Bytes 
11'h47F: 1152 Bytes (max) 
The main size is not the whole main part 
data, but one sector data size. E.g. 
If the whole main area is 2k Bytes for 2k 
page size, the sector number is 2, then 
the main size is 1k byte. For this design, 
the ping-pong size is 1k bytes for each 
buffer, and then the max MAIN_ SIZE is 
1k bytes. 


6.8.5.6 NANDC_CONFG2 


SEE EE EEE EE EEGEN 


SPAR_SECTOR_NUM SPAR_INFO_POS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng en III L 


ACE HIGH EN [30] RW NA Whether the ACE period is high or low 
when the interface is ONFI3 or Toggle 
Mode 
0: DQS is low when in ACE period 
1: DQS is high when in ACE period 


CDQSS_HIGH_E | [29] Whether the CDQSS period is high or 
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low when the interface is ONFI3 or 
Toggle Mode 

0: DQS is low when in CDQSS period 
1: DQS is high when in CDQSS period 


ithe SECTOR__ | [28: 24] Spare Sector Numbers 
5'hO: Sector number is 1 
5'h1F: Sector number is 32 
This register is used for only Master 
mode. For only Master mode, software 
can configure the main and spare for 
different sector numbers. 
This provides a flexible for software to 
use the only Master mode 
For other mode, it is not used, and same 
as main sector number. 


[sewed fe [RO DC 


SPAR_INFO_POS = 16] | RW NA Spare data info position in the spare 
area (Unit: Byte) 
This controller can protect the spare 
area data, this register indicate the 
position of protected first byte data. 


ena TE [RO [WA [0 L o ooo 


ECC STH SEC l | [11:7] RW NA ECC Start Sector Number Indication 
ND 5'h0: 1 Byte location 
5'n1F: 32 Bytes location 
This register is just for only ECC mode 
only. For only ECC mode, the ECC 
spare data can be configured to 
calculation starting from any other sector 
not only sector 0. 
This provides a flexible for software to 
use the only ECC mode. 
ECC_POSITION RW NA ECC Position in Spare Sector (Unit: 
Byte) 
This register indicates the ECC position 
in spare sector area. 


6.8.5.7 Nandc_intr 


0x00000010 (0x00000000) 


| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 


7 : : 
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OW | OW [| RA | AW W 
N Nr W 
RA aw 


Field Name Type Set/Cle | Reset Description 
ar Value 

INT AUTO POL | [31] NA NANDC auto polling timeout interrupt 
TMOUT_RAW raw status 
INT POWER DO 1) [30] NA NANDC POWER DOWN interrupt raw 
WN_RAW 
INT POWER DO | [29] NA NANDC POWER DOWN interrupt raw 
WN_raw 
INT_AXI_ERR_RA | [28] NA NANDC AXI master bus error interrupt 
W Raw sts 
INT_STSMCH_RA | [27] NA NANDC Status Match Interrupt Raw 
W status 
INT_WP_RAW [26] a a NANDC Write Protect Interrupt Raw 

status 


INT_TO_RAW [25] po Jna jo | NANDC Timeout Interrupt Raw status 
INT DONE RAW | [24] [RO [Na |o | NANDC Done Interrupt Raw status 


INT AUTO POL } [23] NA NANDC auto polling timeout interrupt 
TMOUT_STS status 

INT POWER DO } [22] NA NANDC POWER DOWN interrupt 
WN_STS1 status 

INT POWER DO | [21] NA NANDC POWER DOWN interrupt 
WN sts status 
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INT_AXI_ERR_ST | [20] NA NANDC AXI master bus error interrupt 
S Status 

INT_STSMCH_ST | [19] eo L DD NANDC Status Match Interrupt Status 
S 


INT_WP_STS - 8] Ro Jna jo | NANDC Write Protect Interrupt Status 
INT_TO_STS D [RO [NA Jo | NANDC Timeout Interrupt Status 
INT DONE STS IS L L E 0 ` ` | NANDC Done Interrupt Status | Done | NANDC Done Interrupt Status | Status 


INT AUTO POL ` = NANDC auto polling timeout interrupt 
TMOUT_CLR clear 

INT POWER DO | [14] NANDC POWER DOWN interrupt 

WN CLH) clear1 

INT POWER DO } [13] WC NA NANDC POWER DOWN interrupt clear 
WN_CLR 

INT_AXI_ERR_CL } [12] WC NA NANDC AXI master bus error interrupt 
R CLear 

INT_STSMCH_CL | [11] KSE NANDC Status Match Interrupt Clear 

R 


INT_WP_CLR [10] (WC [NA [0 -| NANDC Write Protect Interrupt Clear 
INT_TO_CLR nomo o eo NANDC Timeout Interrupt Clear 


INT WI DONE Op | CLR [0 | NANDC Done Interrupt Clear ` Done |NANDC Done Interrupt Clear ` — | Clear 


INT. Ge POL_ ca JE auto polling timeout interrupt 

TMOUT enable 

INT POWER DO NANDC POWER DOWN interrupt 

WN_EN Enable 

INT_POWER_DO | [5] RW NA NANDC POWER DOWN interrupt 

WN_EN Enable 

INT AXI EBR EN N AN If ` NANDC AXI master bus error interrupt 
Enable 


EREECHEN 
NES Jët [RW [NA fo | NANOG Write Protect ntonuptEnabio_| 
moen |m [ RW [NA fo | NANOG Tineoutiniorupt Enable | 
[nr oone En [fom [Rw [NA fo | NANOG Done intoruptenabie | 


6.8.5.8 NANDC_TIMO 


s EEE 2 ed Ee ed 


NANDC_ACS NANDC_ACE NANDC_RDS 


od ER ESER SS ER 
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NANDC_RDE NANDC_RWH NANDC_RWL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


NANDC_ACS [31: 27] Ale / Cle Start timing ( Unit: Clock ) 
0: 1 clock 
1: 2 clocks 
The typical value of the ACS (refer to 
tCLS or tALS in the Nand FLASH 
specification) is Ons. 
Ale / Cle End timing ( Unit: Clock ) 
0: 1 clock 
1: 2 clocks 
The typical value of the ACE (refer to 
tCLH or tALH in the Nand FLASH 
specification) is 10ns. 


NANDC_ACE [26:22] | RW Ale / Cle End timing ( Unit: Clock ) 
0: 1 clock 
1: 2 clocks 


The typical value of the ACE (refer to 
tCLH or tALH in the Nand FLASH 
specification) is 10ns. 

NANDC_RDS [21:16] | RW Read Start timing ( Unit: Clock ) 
0: 1 clock 
1: 2 clocks 


When Read, it corresponding to tRR, 
and its typical value is 20ns; 


Correspoding to tRPRE 
NANDC_RDE [15:11] | RW Read End timing ( Unit: Clock ) 

0: 1 clock 

1: 2 clocks 


When Read, it approximately 
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corresponding to tOH or tROH(15ns), 
the really RWE should subtract RWH, so 
the typical value is 5ns 

Corresponding to tRPST 


NANDC_RWH [10: 6] Read / Write High timing ( Unit: Clock ) 
0: 1 clock 
1: 2 clocks 
The minimal value of the RWH (refer to 
tWH or tREH in the Nand FLASH 
specification) is ranged from 10ns to 
20ns. 


NANDC_RWL [5: 0] NA Oxa Read / Write Low timing ( Unit: Clock ) 
0~1: Reserved. 
2: 3clocks 
4: 4clocks 
The minimal value of the RWL (refer to 
tWP or tRP in the Nand FLASH 
specification) is ranged from 12ns to 
60ns. 
Note: it should be bigger than 1, if you 
set value of 0 or 1, then it force set it to 
2. 


6.8.5.9 NANDC_TIM1 


0x00000018 (0x028A0000) NANDC_TIM1 


nanas | en | Type Tess Tess Tame 
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SECHS CR 
EE 


[30: 26] Valid when write.Corresponding to 
tWPST 
WTS [25:21] | RW NA 0x14 Valid when writ Corresponding to 
tWPRE 


WTI [20: 16] | RW NA Oxa Valid when Write 
Correspoing to tAR. 
CEN/CLE/ALE fall to DQS fall 


EECH 
CTT H [rw | LS 
CTT [w [NA o LT S 


[4: 0] RW NA Valid when Read. 
Corresponding to tCDQSS. 
CEN/CLE/ALE fall to REN low 


6.8.5.10 NANDC_TIM2 


0x0000001C (0x00000000) NANDC_TIM2 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


RD 

P 

Reserved OIN 
TI 

e ND 


| Type | 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena fea o a o eoa 


DOS FORCE HI | [2] RW NA When Set feature, the DQS should be 
GH force high, this is defined in ONE) 
specification. 
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0: dos not force high 
1: dqs force high 


RD_POINT_IND [1] RW NA Read Pointer Indication 
0: sample 
window is before the very sample point 
1: sample window is after the very 
sample point 
Because the loop back of REN signal is 
asynchronous with nandc clock, so two 
clocks synchronous delay is made which 
will give a drift from the very sample 
point, set O or 1 will set this uncertainty 
window. See following figure for detail. 
When RD_POINT_SEL = 1, this register 
is not valid. 


RD_POINT_SEL RW NA Read Pointer Indication Selection 
0: use new method which save timing 
(default) 
1: use old method which needs more 
timing to read one data. 


The timing diagram 
phe _, ACE 

ACS) i i AC o: 

d wf 1 $ 


R | LM] 


RWL i 


Le RWE > 


Note: The default values of these timing parameters are based on the clock frequency of 153.6 MHz, and 
1 clocks need 1000/153.6 = 6.5ns 
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eecht on the very Tight_ 
(sample point, but the priceis >) 
ee larger RWL time ee 
a At Klak EE 
REN (controlor) Sé 


Pech E 
t0': reduced RWL time 


tl: RWH Time 
t2: REN delay from 
controlor to PAD 
| t3: Nand delay from REN 

a negedge to data output. 
t4: Data delay from PAD to 

Figure A (RD_POINT_SEL=1) controlor. 

` RD_POINT_IND=0 ~ RD POINT IND: t5: REN loop back delay 


The uncertainty window is before (The uncertainty window is after the) b= t2 + t4 
the very right sample point N Ven right sample point ` — 7 ( 5 ) 


REN (controlor) Æ — +40- ->Æ —-tl- -> —p 


REN (PAD) 


IO (PAD) 


IO (controlor) 


eg 


RWL- -RWH- RWL- kl . . 
= GC Pie = es Our chip delay window 


Before Sample Window 


(LookBack) 
I After Sample Window 


IO (controlor) 


© o> er a 


Figure B (RD_POINT_SEL=0) 


As an example 


FigureA | tO(RWL) t1(RWH) t2 t3 t4 
Clocks 6 5 1 2 2 
FigureB IU (RWL) t1(RWH) t2 t3 t4 
Clocks 3 5 1 2 2 


Previously, because the pad has large input (t2) and output (t4) delay, the real REN signal should be 
configured to larger than the spec. defined, it cost more time than really need. 

In Figure A, according to the Nand specification, the sampling action should occurred on the positive 
edge of REN, so the RWL is set equal to t0, and it cost 6 clocks. 

To shorten data reading time, software should decrease the RWL, but the t2, t3, t4 are not controlled by 
internal Nand Controller. If you do sample data in posedge REN, the RWL can't be shorten. 

In FigureB, we use the loop back signal of REN, called it (REN_B), to sample the data. Because the REN 
and IO has same output and input delay, they are timing balanced, and we in theory can sample it directly 
at the posedge edge of REN_B, to omit the effect of asynchronous, we used two clock delay to 
synchronize it, and then the uncertainty is introduced, and the RD_POINT_IND is to adjust the uncertainty 
window. RD_POINT_IN=0, the window is before the right point, and RD_POINT_IN=1, the window is after 
the right point. 
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6.8.5.11 NANDC Status Match Register 


0x0030 NANDC Status Match (Reset 0x0000_0000) NANDC_STSMCH 


œr |31 | a0 | 20 | 20 | 27 | 26 | 25 | 24 | 2s | 22 | 2 | 20 | 19 | 10 |17 | 16 | 


repeat_cnt 


| Name | NANDC_STSMCH_MASK NANDC_STSMCH_VALUE 


Type 


Field Name R/W | Reset | Description 
Value 


| repeat ou o cnt [31:24] EELE | repeatcount ` count 


NANDC_STSMCH_S | [23] 1’b0 NANDC Status Match Select. 

EL 1’b0: equal match case (default) 
1’b1: not equal match case 
The match condition can be configured to two 
different cases. 

Case0 satisfied the following equation: 
((MSK & VAL ) == (MSK & STS)) & (MSK !=0) 
Case) satisfied the following equation: 
((MSK & VAL ) != (MSK & STS)) & (MSK !=0) 

NANDC_STSMCH_S | [22] NANDC Status Match Stop Enable. 

TOP_EN When the Status is matched or not matched, 
whether the NANDC process is stop (reset) or 
continue processing. 
1’b0: Not stop, continue processing. 
1’b1: Stop & Reset 

NANDC_STSMCH_M | [21:11] | RW | 11’hO NANDC Status Match Mask 

ASK In NANDC auto Write mode, whenever the write 
status is match the set value, then the match 
interrupt will occurred ( when this interrupt is 
enabled). 
This register is the match mask register. 


NANDC_STSMCH_V | [10:0] DAN | 11’h0 NANDC Status Match Value 
ALUE In NANDC auto Write mode, whenever the write 
status is match the set value, then the match 


interrupt will occurred ( when this interrupt is 
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enabled). 
This register is the match value register. 


6.8.5.12 NANDC Time out Register 


Pee [=] = [= lelal=lslalm[~[al™| [el vo 
Ge 


TIMEOUT 


TIMEOUT 


Field Name R/W Reset | Description 
Value 


REPT_CLR_EN | [81] R/W ThO Repeat Clear Timeout Counter Enable 
0: Repeat Clear disable 
1: Repeat Clear enabled. 
If the Block Repeat number is too large, then the 
timeout counter will be not enough to count it, to 
solve this problem, software can enable this bit to 
periodicity clear the counter after the repeat number 
added 1. 

TIMEOUT [30:0] R/W 31h40 | NANDC Timeout Counter 

0000 | Unit is AHB Clock. 


6.8.5.13 NANDC Configure Register 3 
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Pe OHER EEE CHEE rl 
GC S H T 


Reserved 


RO 


Reserved 


SEED_LOOP_CNT 


R/W 


Reserved 


Field Name R/W Reset | Description 
Value 


~ ha f 


SEED_LOOP_CNT | [25:16] 10'h0 


leale [m [fema SSCS 


E 
Ñ III 


Spreadtrum Communications, Inc., Confidential and Proprietary 


| Reserved se ss—s—s—iSY 


Seed loop counter. 


When SEED_LOOP_EN is enable, this register 
indicate how many bytes to loop back. 


0: 1 byte 
1: 2 bytes 


1 1023: 1024bytes. 
Note: 


When the POLY4R1 is set to 1, then this counter 
should be multiple of 4. 


Detect if the Flash area is all OxFF, which means it is 
erased but not be write. 


0: Not detected 
1: Detected. 


If it set 1, then if the Flash is all OxFF, then the ECC 
module won't do decoder process, and return with 
ECC status bit [7] = 1 to indicate it. 


Seed loop enable or disable. 
0: Disable 
1: Enable. 


The seed should change in every page, if the read or 
write page in once operation is too large, the seed 
will repeat , then software may set this register to let 
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POLY4R1_SEL [1] R/W Use 4 polynomials or 1 polynomial. 
0: use 1 polynomial 
1: use 4 polynomial 


RANDOM_EN R/W Randomizer enable or disable 
0: Disable 
1: Enable 


6.8.5.14 NANDC AXI Master Status 


0x003C NANDC AXI Master Status(Reset 0x0000_0000) NANDC_AXIM_STS 


n | 91 | 30 | 20 | 26 | 27 | 26 | 2s | 24 | 29 | 22 | 21 | 20 | 19 | te | 17 | 16 | 
[Name | CN e A OO 


DEBUG_AXIM_FSM 


Type 


RE Oe 
Reset | o | o | o | io [io | o | o | gm CIN] |e [oo | | | 
a E EAA E eae T TT 


DEBUG_AXIM_FSM Reserved AXIM_ERR_RESP Rsv AXIM_PROT 


CREE EEE KILI 


Field Name R/W Reset | Description 
Value 


DBG_AXIM_FSM [31:12] 20’hO DEBUG_AXIM_FSM 
Debug Only. 


> ~ ma [ro feno [Reseved o 


AXIM_ERR_RESP__ | [7:4] 4’h0 AXIM_ERR_RESP 
When AXIM response is error, then this register is 
indicated what the response is. 
[3:2] BRESP 
[1:0] RRESP 
Write Interrupt register 0x10 bit[12] to clear these 
bits. 


[ferro [m em S 
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6.8.5.15 NANDC Siatus Register 


0x00A4 ecc status for layout4 sector 17(spar sector) NANDC_STATUS8 


BEES 


NANDC_STATUS 3 NANDC_STATUS 2 


NANDC_STATUS 1 NANDC_STATUS 0 


~ Nee 
Value 
ESCHER | nano Dornana sans | 
[NANOS STATUS? [Ro [eno Te Dornana siats | 
[NANDG-STATUST [1158] [RO [eno Te paa ass | 
[NANOG-STATUSO [ira] [RO [eno [NANOGIDorNandSiaus = 


These four 32bits registers will implement three functions. 
1. ID register.(0x0040 ~ 0x004C) 

2. Nand Status register .(0x0040 ~ 0x004C) 

3. ECC return register. .(0x0040 ~ 0x005C,0x00A4) 


When used micro-instruction INST_GETD, the returned status or ID will display on these registers; when 
used NANDC read with ECC decoding, the decoded ECC status will also display on these registers. 
These functions won’t happen at the same time, so they share the same registers and implement different 
functions at different time. 
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When this register active as ID or Nand Status register, the 8 bits NANDC_STATUS is one byte of the 
whole register. 


M EE E ETS 


ID_STATUS 


Note: When used micro-instruction INST_GETD, the data part will indicate how many bytes will be 
returned. 


When this register active as ECC status register, the 11 bits NANDC_STATUS can be divided as two 
parts. 


6.8.5.16 NandC_ECC_STATUS 


po EH 
| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ecc_error_s 
Reserved a = ecc_error_number 


ecc_error_s 
Reserved ecc_error_number0 
tatusO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE 


ecc error em 25] It indicates the ECC Error Status 
status1/3/5/7 2'b00: indicate No Error. (Jump out from 
SS) 
2'b01: indicate Errors can be corrected. 
(Jump out from search done in internal 
CHIEN). 
2'b10: indicate Errors can't be corrected 
with some exception (jump from search 
done in last CHIEN) 
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2'b11: indicate Errors can't be corrected. 
(Jump out from ELP step). 


ecc error [24:16] | RW NA It indicates the ECC Error numbers. 
number/1/3/5/7 9'h0: indicate no error. 
9'n1FE: indicate all the data is OxFF, 
which means the page is erased and not 
programmed. 
6'n1FF: indicate more errors that can't 
be corrected. 
>6'h0 & <6'h1 FE: indicate the error 
numbers. 


"eng [mst [RO [WA [0 L OOOO 


ecc error [10: 9] RW NA It indicates the ECC Error Status 
status0/2/4/6 2'b00: indicate No Error. (Jump out from 
SS) 
2'b01: indicate Errors can be corrected. 
(Jump out from search done in internal 
CHIEN). 
2'b10: indicate Errors can't be corrected 
with some exception (jump from search 
done in last CHIEN) 
2'b11: indicate Errors can't be corrected. 
(Jump out from ELP step). 
ecc error RW NA It indicates the ECC Error numbers. 
number0/2/4/6 6'h0: indicate no error. 
6'n1FE: indicate all the data is OxFF, 
which means the page is erased and not 
programmed. 
6'h1FF: indicate more errors that can't 
be corrected. 
>6'h0 & <6'h1FE: indicate the error 
numbers. 


6.8.5.17 NandC_FREE_COUNT 


a RE CR 
5 NE ed 2 ed T 
[ene [recon 


free_count3 free_count2 


Type 


a CH 
Reset | o | o | o Le Lee foto] oo foto] oo] ee 
SR EE E KUHE K KHED K RE R E RH E 


free_count1 free_countO 


| Name | 
Les ss 
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Reset | of of ofofofofo}lo}of}ofofofofofo]o| 


a n 
==> [= [=[=[=[= a [lolol rls, 
T O O 


free_count7 free_count6 


free_count5 free_count4 


| Name | 
Les ee ee ANN 
eset le | of ofo}e}ofotots}ololal PRN N o 


nR A R 
C EE ed TSTST T 
CH HH HHT T HH 


free_count11 free_count10 
Te | 
| Bit Islnolelelolleslelxietststatztxig 


free_count9 free_count8 


mej e MECH 
Best: | of of} lelsteteieleletetelel: 


aT eer 
5 EEE 2 ed EE ee ed 


free_count15 free_count14 


CH 
E 

CH 
ke 
N 
o 


hm o o i 
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KH S S 
me [TTT 
Pen Taa Tas TSTS TSTST 


Reserved free_count16 


| Name | 
pte Po 
jp Reset | o Tele tefelele teil: tetelel:, 


aiai te ee ` RR 
ar Value 
meom [ma ro [a fo eorura 
"est [era [ro [na fo | zero binumberorsecoris 
ee countia fiae [R0 [na [o Tasse 
ee comms [nse [Ro [NA [o zero ui a 
ee comm [mo [Ro |n [o |zevobitnumberafsestor2@ 
eeo [orza [Ro |n [0 | zero bi numeroso 
ree coumo [ise [Ro [na [o [zero bi numer orooro 
ee coms [nse [Ro [na [o zero bi numerosos 
ee come JE [Ro |n [0 Teater? 
eeo [orza [ro |n [o | zero bt numberafsestor? 
ee come TR [Ro [na [0 | zero bit numer oreore 
KEREN EC 
"est JE [RO [NA fo | zerobitrumborafsesioré — 
ee coms [era [RO [WA KREE EEN 
Fee com fese [Ro [NA [o | zerobitrumberofsecora@ 
ee com [nse [ro |n [o | zevobitrumberafsestort 
ee omo [mo [ro [na [o Teater? 


Note1: 
When the ECC_ERR_NUM value is 0x0, then it means the corresponding sectors’ ECC is not decoded or 
there is no error occurred. 


When the ECC_ERR_NUM is all 0x1FE, which is not means that the error number is 0x1FE , but a new 
flag to indicate all the data is OxFF of the reading page, which is useful for software to detect the un- 
programmed pages. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1070 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GPR SPREADTRUM SL8541E Device Specification 


When the ECC_ERR_NUM is all Ox1FF, then it means the corresponding sectors’ ECC is decoded and 
the error number is out of the capacity of the decoder. 


When the ECC_ERR_NUM and ECC_ERR_STS register are arranged in pairs, it has the different 
meanings: (suppose the ECC correct capacity is “t’, and error number is “r’) 


Free page just for write to dram to count sector zero number ; 


ECC_ERR_STS | ECC_ERR_NUM | Status 


2’b00 0 No Error When there are large amount 
errors, maybe this situation 
== 6'h1FE Erased All OxFF 
2’b01 O<r<t Errors In Capacity 
== Errors but not sure (in or | Not Sure 
out of capacity) (especially for ECC mode 0) 
== 6'h1FE Erased All OxFF with 
some error in capacity 
2’b10 O<r<t Errors In Capacity 
== Errors but not sure Not sure 
(in or out of capacity) (especially for ECC mode 1) 
== 6'h1FF Errors Out of Capacity 
2’b11 == @h1FF Errors Out of Capacity 


6.8.5.18 NANDC_AUTO_POL 


0x000000A0 (0x0000_FFFF) NANDC_AUTO_POL 


Se ad 


= |. D 
SSES 


AUTO POL MAN NUN 


EEEREREEESESER ` EEN EN E 


Kä: HBH 
EAR 
HEIEREN. 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


eg L [RO [fo | S 


AUTO_POL_EN [20] RW NA 0x0 Auto polling enable: 
0: disable 
1: enable 


AUTO_POL_MAX | [19:0] RW NA OxFFFF | Max polling number when use auto 

_NUM polling function, if polling counter is 
larger than this value, software will get a 
polling time out interrupt. 


6.8.5.19 NANDC Polynomial Register 


0x00B0 NANDC Polynomial 0 NANDC_POLYO 


NANDC Polynomial 1 
NANDC Polynomial 2 
NANDC Polynomial 3 


NANDC Polynomial 4 


Pe fajol] |a|] eaa aa a e 7] 6 
C EE 


= 


L © e EE 
[Reset | o | of Digs [of fs [oo | oo [oo | [oo | oo | oo | | 
FSS Ea aes EE RE 
Logis Ñ NN eroon ` 


NANDC_POLYO / 1 / 2 / 3/4/5/6/7 


Field Name R/W | Reset | Description 
Value 


NANDC_POLYO [31:0] RW | 32’h0 NandC Randomizer Polynomials 0 ~ 7. Either 
NANDC POLY1 Fibonacci or Galois circuit, the configuration of the 
NANDG. POLY2 polynomial is the same. For example: 
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NANDC_POLY3 Y = X13 + XM + X^3 4 X11 +1 

NANDC_POLY4 The set value should be 13’b1_0000 0000 1101. 
NANDC_POLY5 The MSB indicate the length of polynomial, the value 
NANDG POLY6 1 bit position (add 1) indicate the tap of the 


NANDC_POLY7 polynomial. 
7 Notes: 


When use 1 polynomial (POLY8R1_SEL = 0), the 8 
data I/O line use the same polynomial. 


When use 4 polynomial (POLY8R1_SEL = 1), the 
polynomial usage as following: 


UO 1 Polynomial 8Polynomials 


Polynomial[0]_ Polynomial[7] 
Polynomial[0] Polynomial[6] 
Polynomial[0] Polynomial[5] 
Polynomial[0] Polynomial[4] 
Polynomial[0]_ Polynomial[3] 
Polynomial[0]_ Polynomial[2] 
Polynomial[0]_ Polynomial[1] 
Polynomial[0] _Polynomial[0] 


6.8.5.20 NANDC Seed Register 


0x006C NANDC Seed 7 NANDC_SEED7 


NANDC_SEED 0/1 / 2 / 3/4/5/6/7 


Br |s1 | | 29 | 28 | 27 | 26 | 2s | 24 | 20 | 22 |a | 20 | 19 |18 |17 | 16 | 
CUS 


Z 


O NR 
ARo ENTA KEH E ES EEE 9 EA ES 
CRI EE L EE RES 

EE 


NANDC_SEED 0/1 / 2/3/4/5/6/7 


= 
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Field Name R/W | Reset | Description 
Value 


NANDC_SEEDO [31:0] RW | 32’h0 NandC Randomizer Seeds 0 ~ 3. 
NANDC_SEED1 Either Fibonacci or Galois circuit, the configuration 
NANDG SEED2 format of the seed is the same. The MSB of seed 
Sa should configure to the MSB of NANDC_SEED 
NANDO PERDO register, and LSB of seed should configure to the 
NANDC_SEED4 LSB of NANDC_SEED register. 
NANDC_SEEDS If the given seed is MSB rightmost, and LSB 
NANDC_SEED6 leftmost, then the software should translate it before 
NANDC SEED7 write to register. 
z Please refer to the following figures for detail. 
Note 1: 
When in auto-mode (NANDC_MODE = 0), the 
controller automatically control the loading of the 
seed from the set address (NANDC_SEED_ADDR) 
for every page. And the software doesn't care this 
register. 
When in only-nand-mode (NANDC_MODE = 2), the 
controller can’t control the loading of the seed, then 
the software should manually write the seed to these 
register for each polynomial. 
Note2: 
When use 1 polynomial (POLY8R1_SEL = 0), the 8 
data I/O line use the same seed. 
When use 4 polynomial (POLY8R1_SEL = 1), the 
seeds usage as following: 
1 Polynomial 8 Polynomials 
SEED[0] SEED [8] 
SEED [0] SEED [7] 
SEED [0] SEED [6] 
SEED [0] SEED [5] 
SEED [0] SEED [3] 
SEED [0] SEED [2] 
SEED [0] SEED [1] 
SEED [0] SEED [0] 


As an example, the polynomial Y = X*13 + X*4 + X43 + X^1 + 1, if the initial value of register as they are 
configured in RED value, then the set seed value should be: 


13’b0_0110_1101_0100 
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OutPut 


P AN 
TE E E ff a 8 oe R 


R12 R11 R10 R9 R8 R7 R6 RS R4 


X13 X12 X11 X10 X49 X^8 X*7 X^6 Lag? XM X43 e X^ 1 


Figure 6-23 Fibonacci LFSR Seed 


el I I 
b OutPut 
7 2 a 7 a a 7 a SI: 7 a SD? bi > 


RO R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 
Xx" A3 X43 X^4 X^5 X^6 X^7 X^8 Lä? XM0 x1 X12 LAE) 


Figure 6-24 Galois LFSR Seed 


6.8.5.21 NandC_PHY_Configure 


Cen [os [oo [==] 7[ [5 Laas TSTS Tans 


Reserved 
KOCH S SS 
Pest | of ofJofofoejofofeoejofofoefofofoefofo 
RHUM UGH HREH ZEHED HRH) 
| Reset T BBH 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EIERE [NAO L S 


SMP_RD_EN_DL | [8: 0] RW NA 0x3 Sample Read Enable delay selection 
Y_SEL 0: no delay 
1: delay 1 clock 
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6.8.5.22 NANDC DLLO Configure 


0x00E0 NandC DLLO Configure NANDC_DLO 


LRR) 31] 30 | 29 | 29 | 27 | 26 | 25 | 24 | 2 | 22 | 24 | 20 | 19 | 10 | 17 R 


Reserved 


Reserved DLO_DLY_SEL 


Field Name Type | Reset | Description 
Value 


SR LO HHH T SSS 
DLO_DLY_CPST_EN RW "(bü 0: manual compensation by software 
1: auto compensation by dll 
DLO DLY_INV [7] RW | 1’hO 0: sample clock not invert 
1: sample clock invert 
DLO_DLY SEL eg Í RW_ | 7'h3F | DLO dly number for manual set 


Note: 


For ONFI/Toggle Nand, it refer to clk_sample_posedge DQS signal when read 


For SPI Nand, it refer to output clock signal. 
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6.8.5.23 NANDC DLL1 Configure 


0x00E4 NandC DLL 1 Configure NANDC_DL1 


Br | 31] 30 | 29 | 2a | 27 | 26 | 25 | 24 | 2 | 22 | 24 | 20 | 9 | 10 | 17 | 16 


Reserved 


Reserved DL1_DLY_SEL 


Field Name Type | Reset | Description 
Value 


SR LO HHH ECH 
DL1_DLY_CPST_EN RW "(bü 0: manual compensation by software 
1: auto compensation by dll 
DL1_DLY_INV [7] RW | 1’hO 0: sample clock not invert 
1: sample clock invert 
DL1_DLY_ SEL [16:0] Í RW | 7'h3F | DL1 diy number for manual set 


Note: 


For ONFI/Toggle Nand, it refer to clk_sample_negedge DQS_inv signal when read 


For SPI Nand, it refer to read clock sample signal. 
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6.8.5.24 NANDC DLL2 Configure 


0x00E8 NandC DLL 2 Configure NANDC_DL2 


LRR) 31] 30 | 29 | 2a | 27 | 26 | 25 | 24 | 2a | 22 | 24 | 20 | 19 | 10 |1716 


Reserved 


Reserved DL1_DLY_SEL 


Field Name Type | Reset | Description 
Value 


SR LO HHH ee SSS 
DL2_DLY_CPST_EN RW "(bü 0: manual compensation by software 
1: auto compensation by dll 
DL2 DLY_INV [7] RW | 1’hO 0: sample clock not invert 
1: sample clock invert 
DL2 DLY SEL [16:0] Í RW | 7'h3F | DL1 diy number for manual set 


Note: 


For ONFI/Toggle Nand, it refer to data out delay when Write 
For SPI Nand, it no used. 
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6.8.5.25 NANDC DLL Configure 
0x00EC NandC DLL Configure NANDC_DLL 


LRT 31 | 30 | 20 | 26 | 27 | 26 | 2s | 24 | 29 | 22 | 2 | 20 | 19 | 18 | a7 | 16 | 


Reserved SE 


ZG Iris 
Value 
C ES EC 
1: dll compensation start by software 
[bu avro onen fi [RW [rno T Range pass | 


DLL_CLR R/W Tho DII clear by software 
0: not clear 
1: clear 

DLL_EN [7] R/W Tho 0: dll disable 
1: dll enable 


pou fea [aw [ro [ormas = 
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6.8.5.26 NANDC DLL STSO 


Pen [= [= [= [= EE EGG = ale] EG 
[rene [De 


Reserved 


Type 


Reserved 


RO 


= Kee 
Value 

H TER o ew L 

SS fi [ro [ro -DU compensation Fem situs | 

oust T [ro ET O oo yý 


DLL_ERROR [1] 1’ho 0: dll no error 

1: when dll unlock 
DLL_LOCK Tho 0 : dll not lock 

1 : dll locked 
6.8.5.27 NANDC DLL STS1 


Pex [a [| ~[~[7[*[|*| 4 #4] |e] el e 
Eo ee ee 


| Name | Rs DL1_DLY_SEL Rsv DL1_DLY_SEL 
Type RO 
Type 


EECHER 
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LT T Value T 
SR CHL S 
G IH CE CS 
i L CHS 
me Iesse [70 Tao anas oo 


nR o fmo eem SSS 
anre [nes [ro [7m las 
[iim o po een SS 
puen fea [ro [ro [onoma i 


6.8.5.28 NandC_CFG4 


0x000000F8 (0x00000038) NandC_CFG4 


E a ee EES EES 


bat E 
nandc_slice_ctrl_ren_en_d : 
Reserved SR ly_sel slice_cctrl_dly_sel_ren_sample 


a RECKEN 
po fio} o fo | o DE A9 io | o | | a | 
EENS Ee 


slice_en_delay_sel slice_en 


SCH 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng [era [RO ID L 


bat dei [29] NA battery power down flag: 
0: power on 
1: power down 
nandc_slice_ctrl_r | [28:25] nandc_slice_ctrl_ren_en_dly_sel for 
en_en_dly sel onfil and nandc_phy_fifo_sample_sel=0 
is valid for 16 level delay to select 
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slice_cctrl_dly_sel | [24:16] | RW NA only onfi1 and 

_ren_sample nandc_phy_fifo_sample_sel=0 is valid 
for 64 level delay is valid to select 

only_sel [14] RW NA 0: invalid; 1:only master/only ecc/only 
nand sel 

power_off_pol [13] RW NA O:power off poll is high valid ;1:power off 
poll is lower level valid 

main_as_spare_e [12] RW NA main and spare in join mode is valid : 

n last sector main size is 
nandc_main_sector4[26:16] 

sector_blk_en [11] RW NA sector block enable for every block 
different main size and sector number 


m fro [NA Jo | Reseeg CS 
nandc_phy_ren_e RW NA O:ren is valid in posedge 
dge_sel 1: ren is valid in negedge 
slice_en EE sel slice_en_delay_sel for slice_en to select 
delay number:0-6 is valid 
eg en [5: 3] [3]:sliceO enable 
[4]:slice1 enable 
[5]:slice2 enable 
phy_dll_clk_sel pi [Rw [na fo | 1: 2x nandc_clk;0: 1x nandc_clk 
slice_ctrl_clk_en Di [Rw [na fo | slice_ctrl_clk_en 


nandc_phy_fifo_sa RW NA O:phy toggle nandc to read;1:nandc 
mple_sel count to read 


6.8.5.29 NandC_main_sector0 


0x000000FC (0x00000000) NandC_main_sector0 


Bi | st | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


block2_sector_number block2_main_size 


Ce [we 


block1_sector_number block1_main_size 


ar 
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EE -sector_nu | [81: EE block2 sector on for valid 

mber sector_blk_en is valid 

block2_main_size [26: 16] block? main size „just for valid 
sector_blk_en is valid 


block1_sector_nu [15:11] | RW NA block?! sector number, just for valid 

mber sector_blk_en is valid 

block1_main_size [10: 0] RW NA block1 main size,just for valid 
sector_blk_en is valid 


6.8.5.30 NandC_main_sector1 


s EEE Ee Ee TSTS Tas 
| Name | block4_sector_number block4_main_size 

w) wo o 
de ee ER ES ESESES KA ESESESER 
s Taa Taan TS TS TSTS TSTST 


block3_sector_number block3_main_size 


Field Name Type Set/Cle | Reset Description 
ar Value 
block4_sector_nu [31:27] | RW NA block sector number, just for valid 
mber sector_blk_en is valid 
block4_main_size [26: 16] | RW NA block _main_size ,just for valid 
sector_blk_en is valid 
block3_sector_nu [15:11] | RW NA block sector number, just for valid 
mber sector_blk_en is valid 
block3_main_size [10: 0] RW NA block main size, just for valid 
sector_blk_en is valid 


6.8.5.31 NandC_main_sector2 


0x00000104 (0x00000000) NandC_main_sector2 


pp | at | 30 | 20 | 28 | 27 | 28 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


block6_sector_number block6_main_size 
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Tye | 
| Name | block5_sector_number block5_main_size 
Type 


Field Name Type Ge Reset Description 
Value 

block6_sector_nu [31: 27] block sector number, just for valid 

mber sector_blk_en is valid 

block6_main_size | [26: 16] block _main_size ,just for valid 
sector_blk_en is valid 

block5_sector_nu [15: 11] block sector number, just for valid 

mber sector_blk_en is valid 

block5_main_size [10: 0] RW NA block main size,just for valid 
sector_blk_en is valid 


6.8.5.32 NandC_main_sector3 


5 EE Ee EE EE Ts na 


Reserved last_sect_main_size 
Type [Om O S O 
| Name | block7_sector_number block7_main_size 
Type 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng Säll L S 


last_sect_main_siz | [26:16] | RW NA last sector main setze Just for valid 
e sector_blk_en is valid 
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block7_sector_nu [15: 11] ee block7 sector number 
mber 


block7_main_size [10: 0] RW NA block7 main size,just for valid 
sector_blk_en is valid 


6.8.5.33 NandC_count_twrh 


0x0000010C (0x00000000) NandC_count_twrh 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


E 
| Reset RS ESESEGS ES NN | RC WR | WV 
EE E E E RUH tos |e ae) E esl [ef | 9 EE K 


Reserved NandC_count_twrh 


w) oo e SS 
EHS ES ES EES ES ES GES TT TT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


emna fea [RO[NA 0 L S 


NandC_count_twr | [5: 0] IN. ND NandC_count_twrh:for debug twrh 
h 


6.8.5.34 Four Mode Function 


We can divide the NANDC controller to four individual Mode; they are Only Master, Only Nand, 
Only ECC and Auto Mode. The function modules and the corresponding working state are listed in the 
following table. 


Table 6-15 Four Work Mode 


[ae AHB Master Nand Sequence Generator 


Only Master Mode Idle 
Only Nand Mode Idle 


Onlye ECC Mode Work 
Auto Mode Work or Idle 
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The registers of NANDC_MODE will do the work to indicate which mode is active. We call this register as 
Function Setting Register. 


Three register of MAIN USE, SPAR_USE, and MAIN_SPAR_APT will select which part of the NandFlash 
will access and which buffer is used to accommodate the data. We call these three registers as Feature 
Setting Registers. 


The combinations of the Function Setting Registers and Feature Setting Registers have special meanings. 


Table 6-16 Configure of Four Work Mode 


MAIN_ 
SPAR_ 
APT 


Auto Mode, transfer main & spare, but main and 
pare in Joint scenario. E.g. pagesize = 512 Bytes 


Auto Mode, transfer main & spare, but main and 
pare is in Apart scenario. E.g. pagesize = 2k / 4k 
8k 


Do [Ei bw Waser verse oniy mania 


o en Master transfer only spare data® 
| 4 | 1 | on Pny Master transfer main and spare data 
ERa Only Nand transfer only main data 


EaR pony Nand transfer only spare data © 


Only Nand transfer main & spare data, main and 
pare in Joint scenario, E.g. pagesize = 512 


© “X”: Means it doesn’t care, 0 or 1 has the same means. 
© “0/1”: Means it can be configured to 0 or 1, they have different means. 


© Note that, when in Auto Mode, either transfer only main or only spare data, software should configure 


MAIN USE = 1 and SPAR USE = 0. The spare data is read from or write to the main buffer (ping-pong 
buffer), but not the spare buffer. 
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© Note that, when in only Master/Nand Mode, to transfer only spare data, the data should be read from 
or write to spare buffer. You can also read or write spare data to main buffer by configuring MAIN_USE = 
1 and SPAR_USE =0 with the RAM address configure to spare address and instructions using 
MRDT/MWDT instead of SRDT/SWDT. 

© Note that, when MAIN_SPAR_APT is 0, then the main instruction of MRDT/MWDT transfers total length 


is the main & spare; when MAIN SPAR APT is 1, then it transfer total length is the main only. And the 
spare data need the spare instruction to transfer. 


Other than these configures are illegal. 
The following are the Apart Scenario and Joint Scenario 


Nand Flash Main Area Spare Area 
Joint : Spare d Spare 
Scenario Maan Anea l Areal EE Area? 


Apart E ; Spare Spare 
Scenario Main Anea i Maim Ares 2 Areal Area2 


Figure 6-25 Joint & Apart Scenario 


The following four tables will demonstrate whose registers are valid in the four modes. “Y” indicates this 
register is valid, and need to configure in this mode; “N” indicate this register is invalid, and need not to 
configure in this mode. 


Table 6-17 Valid Parameters in Four Mode 


AUTO MODE 


ONL H dee MAIN | ECC_ 
Y_INF | NINS | C pw USE | EN 
“APT 
y y y 


ECC_ | ECC_ SPAR | SPAR | MAIN_ | MAST 
POS | MODE _INFO | _SIZE | SIZE | _ENDI 
_POS AN 
Y Y 
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ECC_ | ECC_ 
POS | MODE 


MAIN_ | ECC_ 
USE EN 


SPAR | SPAR | MAIN_ | MAST 


_INFO | _SIZE | SIZE. SC 


POS 


ECC_ | ECC_ 
POS | MODE 


Me MAIN_ | ECC_ 
R'a USE | EN 
“APT |- 

v 


SPAR | SPAR | MAIN_ | MAST 


_INFO | _SIZE | SIZE. Se 


_POS 


ECC_ | ECC_ 
POS | MODE 


MAIN_ | ECC_ 
USE EN 


SPAR | SPAR | MAIN_ | MAST 
_INFO | _SIZE | SIZE. ata 
_POS 


6.8.6 Async process 


Nandc Totally four clocks input: 


e AHB CLK 
e AXI CLK 
s Nandc_clk and nandc_2xclk 
e Ecc clk 
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6.8.7 


Signal Level crossing 


csn_in_viol_sync1 


Application Notes 


Power drop protect flow: 


6.9 
6.9.1 


Pmu send power drop signal to note nandc; 

Nandc detect power down is valid and produce interrupt; at the same time Nandc pad oe will be 
invalid,oower drop protect is valid; 

Cpu clear interrupt set nandc_intr[5] =1'b1; 

Restore nandc operation need to reset nandc control; 

Start next nandc operation configure; 


USB2 


Overview 


This document describes the functionality of the built-in USB2 DRD controller. 

The USB2.0 DRD controller is a Dual-Role Device that supports both device and host functions, fully 
compliant with the USB2.0 specification. The USB2.0 controller high-speed(HS, 480Mbps), full-speed(FS, 
12Mbps) transfers. The USB2.0 controller connect to the industry-standard AMBA High performance Bus 
(AXI) to communicate with the application and system memory, is compliant with AMBA2.0 specification 


6.9.2 


Features 
Supports High-Speed(480Mbps), Full-Speed(12Mbps), Low-Speed(1.5Mbps) mode 
Supports Dual-Role mode communications with another USB function 
Supports Suspend and Resume signaling 
UTM Level 3 transceiver interface 
Soft connect/disconnect 
Configurable for up to 15 additional Transmit endpoints and up to 15 additional Receive endpoints 
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e Offers dynamic allocation of endpoints, to maximize number of devices supported 
e Configurable FIFOs, supports dynamic FIFO sizing 
e Synchronous RAM interface for FIFOs, which size is 8192 x 32 bit 


e AMBA2.0 AXI-lite interface (works with a wide range of AHB bus speeds), one AHB slave for 
USB2.0 configure, another AXI64 master for DMA transfer between system memory and USB 
core 


e Supports DMA link list mode to improve the throughput of USB transfer 


6.9.3 Signal Description 


The USB2 has four pins in the protocol,shown in the following figure. 


UTMI IF 
USB2_DRD_CTRL 


Figure 1- 1 USB connection 


6.9.4 Function Description 


The USB2_DRD controller’s block diagram is shown in the following figure,there are several main function 
module including UTMI Synchronization, Packet Encode/Decode, RAM controller, AHB slave control and 
DMA controller. 


Endpoint Control 
TX EP1-15 | | RX EPI-15 EPO 
Control Control Control 
USB2 Trasmit/Receive D D D 
Control Scheduler 
o REG Endpoint Combin 
ave 
FIFO 
Decode a Packet Enc/Dec UTM 
>M RAM Control Decode Synchronize 
U sl MCU W 
> X oe USB R/W y Data Sync 
cache CRC gen/chk ` 
MCUR ry UTM OP 
< AHB Master DMA je cache Y Control 
Encode D, Timer 


RAM 8192x32 


Figure 1-2 USB2 controller diagram 


6.9.4.1 UTMI Synchronization 


The role of the UTMI Synchronization block is to resynchronize between the transceiver macrocell 6(0MHz 
clock domain and the system clock domain(HCLk). This allows the rest of the USB core to run at the CPU 
bus speed without requiring any further synchronization. The block also performs High-speed detection 
handshaking. 
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Using an eight bit interface , the block first converts the data to 16 bits — requiring the core to be driven by 
a system clock running at a least over 30MHz. 


6.9.4.2 Packet Encoding/Decoding 


The Packet Encode/Decode block generate headers for packets to be transmitted and decodes the 
headers on received packets. It also generates the CRC for packets to be transmitted and checks the 
CRC on received packets. 


6.9.4.3 Endpoint Control 


Two controller state machine are used: one for control transfers over Endpoint 0 and one for 
Bulk/Interrupt/Isochronous transactions over Endpoint 1 to 15. 


6.9.4.4 RAM Control 


The RAM controller provides an interface to a single block of synchronous single-port RAM, which is used 
to buffer packets between the CPU and USB. It takes the FIFO pointers from the endpoint controllers, 
converts them to address pointers within the RAM block and generates the RAM access control signals. 


6.9.4.5 AHB Slave Control 


The AHB slave control interface allows access to the control /status registers and the FIFOs for each 
Endpoint. It also generates interface to the CPU when packets are successfully transmitted or received, 
and when the core enters Suspend mode or resumes from Suspend mode. 


6.9.4.6 DMA Controller 


The DMA control is allowed access between the sigle ram of usb2 and DDR, which has 30 channels 
connected to the usb2’s 30 endpoints. If any endpoint has request to carry data from ddr to usb or the 
opposite direction, the DMA will reply the request by the internal arbiter and then reply ack signal to usb2 
epctrl if data have been carried completely. The DMA support link list mode.the node specification is 
shown in the following figure. 


IRQ 


AHB_SLV 


AXI IF 
REQ ACK DMA CTRL 
Figure 1-3 USB2 DMA controller diagram 
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Addr 
0x00 


RESERVED[31:0] ) 


RESERVED[31:0] 


Figure 1-4 USB2 DMA controller node specification diagram 
6.9.5 Control Registers 


6.9.5.1 USB2 Memory map 
Base address: USB2_BASE_ADDRESS 


[orisetaacr [Name EC 
USB Common USB registers (00h—0OFh) 


0x02~0x03 Interrupt register for Endpoint 0 plus TX Endpoints 
1 to 15. 


InttUSBE Interrupt enable register for IntrUSB. 


Ox0E Index register for selecting the endpoint status and 
control registers. 


USB Endpoint FIFOs (20h~5Fh) 
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0x78h EPInfo Information about the numbers of TX and RX 
endpoints. 

Ox79h RAMInfo Information about the width of the RAM and the 
number of DMA channels. 

Ox7Ah LinkInfo Information about delays to be applied 

0x7Bh Duration of the VBus pulsing charge 

0x7Ch HS_EOF1 Time buffer available on High-Speed transactions 

0x7Dh FS_EOF1 Time buffer available on Full-Speed transactions 


0x7Eh LS_EOF1 Time buffer available on Low-Speed transactions 
0x7Fh SOFT_RST Soft reset 
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6.9.5.2 Memory diagram 


LPM_INTREN LPM_CNTRL 


LPM Registers LPM_ATTR 


TADDR Epn Sange 
(n=0-15) Sa TxHubAddr 
gag TxFuncAddr 


l S 
N R 
N ST S 
76 OTG DynFIFO + Version 
á B x 


N 

œ 
S 
a Ee 
Ñ 
R 


e 
Common USB Registers 


* (where implemented - see ULPI 
Application Note musbhdrc_ulpi_an.pdf) 


Figure 1-5 | USB2 controller config address diagram 


6.9.5.3 USB2 DMA Memory map 
Base address: USB2_DMA_BASE_ADDRESS 


0x000 DMA _PAUSE Active High, pause all channels. 


0x004 DMA WAIT Active High, wait time configure 
0x008 DMA_INT_RAW_STATUS DMA Interrupt Raw Status. 
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[onset naar [name pesonn 


Neel 
EE 
ZS [omoten | seu 
ZS mecene Iesch `, 
ZS EC AANS 
aeoe mere AN ` 
d | 
ZS laea, 1, 
Fae ee 
ZS Ne T 
gory (comuoe 1 
ER ocom roses 1 
eee fT 
eo ec 


6.9.5.4 USB2 CTRL Register Descriptions(host mode) 
6.9.5.4.1 USB2_FADDR 
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Description : Function address 


C RECE 
a a eT a H 
[heme [URE SSC 
me ER 
EECHER EES EES RSC 


Field Name Type Reset Description 
Value 


FUNC_ADDR eg [Rw |7no | Set function address in host mode 


6.9.5.4.2 USB2_PWR 


Description : Power register 


CH 9 
EE EE ET RE E R HE 
EE R HE 
KEE E [| w |e HHS 
EE HO H H HH HS 


[5] DAN 1’b1 HS Enable. When set by the CPU, 
the core will negotiate for High- 
HSEN speed mode when the device is 
reset by the hub. If not set, the 
device will only operate in Full-speed 
mode. 


[4] 1’b0 HS Mode. When set, this read-only 
bit indicates High-speed mode 
successfully negotiated during USB 
reset. In Peripheral Mode, becomes 

HSMODE valid when USB reset completes (as 
indicated by USB reset interrupt). In 
Host Mode, becomes valid when 
Reset bit is cleared. Remains valid 
for the duration of the session. 


[3] RW 1’b0 Reset. This bit is set when Reset 
signaling is present on the bus. Note: 
RESET This bit is Read/Write from the CPU 
in Host Mode but Read-Only in 
Peripheral Mode. 
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[2] R/W 1’b0 Resume. Set by the CPU to 
generate Resume signaling when 
the function is in Suspend mode. 
The CPU should clear this bit after 
10 ms (a maximum of 15 ms) to end 

RESUME Resume signaling. In Host mode, 
this bit is also automatically set when 
Resume signaling from the target is 
detected while the core is 
suspended. 


[1] RW 1’b0 Suspend Mode. In Host mode, this 
SUSPEND bit is set by the CPU to enter 
Suspend mode. 
R/W 1’b0 Enable Suspend M. Set by the CPU 


6.9.5.4.3 USB2_INTTX 


Description : TX interrupt 


OTG_INTTX register (Reset 0x00) OTG_INTTX 


aa = Ep8 EP7 EP6 EPS EP4 EP3 EP2 EP1 EPO 
TX TX TX TX TX TX TX TX 
x ch NT iNT INT INT INT INT INT INT INT INT 
Type | AER ee ee | LACA 


open [en [AW [Reset Value Iëeege Sd 
eeng fry [Ro ide eeneg 
fervent fry 1 [Rodeo =e exert 
eng [ray [RO ideo CT 
eem ea [ao idee emeng 
EECHER EECHER 
GE T EECH 
e CH CH _—*ePoTx meme 
C TH fo o erennere O 
G TH CE T 
C TH CH erennere 
C TH E TT O 
C T C o TT O 
C fi C o erone 
C fer E TT 
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6.9.5.4.4 USB2_INTRX 


Description : RX interrupt 


OTG_INTRX register (Reset 0x00) OTG_INTRX 


EP9 EPO EP7 EP6 EP5 EP4 EP3 EP2 EP1 EPO 
RX RX RX RX RX RX RX RX RX 
INT INT INT INT INT INT INT INT INT 


meele EG ee 
mea o HOO HE R O 
eeng [ek Je Jaen Tana —————=d 


T I I Wes EP 15 RX Interrupt. Signals that the 
Receive interrupt has been received 
from this endpoint 

SS ECTS EIER 

ETH H po ETOP 

ETH H TH TTT 

ET [om C TH EES 

EE HTH C H o feon ë 

en TH CH o TTT 

on fis) | o o ene 

C E T 

ewon ih fo o Teemme 

son [i fo o EELER 
ma a o ë ë fo erame SSS 

E e fo o emer 

C E 

EET a EE ee 

onn fi) fo o eomer 


6.9.5.4.5 USB2_INTTXEN 


Description : TX interrupt enable 
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0x006 OTG_INTTXEN register (Reset 0xFF) OTG_INTTXEN 


E a rai es se a ve | sia E a 


EP1 EP1 EP1 EP1 EP1 EP1 EPO EPO ER? EP6 EP5 EP4 EP3 EP2 EP1 EPO 
BT | 4T 3_T 2T 1_T 

XE | XE X E XE XE 
N N 


EN EN EN EN 
N N 
Type 
L HEH H EH RH HEHE T EE E 


EP15_TX_EN [15] R/W 1’b1 0: Masks the Transmit interrupt from 
the endpoint 15 
1: The interrupt is allowed 
EP14_TX_EN [14] R/W 1’b1 0: Masks the Transmit interrupt from 
the endpoint 14 
1: The interrupt is allowed 
EP13_TX_EN [13] 
EP12_TX_EN [12] 
EP11_TX_EN [11] 


0: Masks the Transmit interrupt from 
the endpoint 13 


1: The interrupt is allowed 

0: Masks the Transmit interrupt from 
the endpoint 12 

1: The interrupt is allowed 

0: Masks the Transmit interrupt from 
the endpoint 11 

1: The interrupt is allowed 

0: Masks the Transmit interrupt from 
the endpoint 10 

1: The interrupt is allowed 


e k 
= 1’b1 0: Masks the Transmit interrupt from 
the endpoint 9 
1: The interrupt is allowed 


Da "N 
Deg Kc 
Ki P 


0: Masks the Transmit interrupt from 
the endpoint 8 


1: The interrupt is allowed 

0: Masks the Transmit interrupt from 
the endpoint 7 

1: The interrupt is allowed. 

0: Masks the Transmit interrupt from 
the endpoint 6 

1: The interrupt is allowed 


EP6_TX_EN 


EP5_TX_EN 


0: Masks the Transmit interrupt from 
the endpoint 5 


1: The interrupt is allowed 


EP4 TX EN R/W 0: Masks the Transmit interrupt from 
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the endpoint 4 
1: The interrupt is allowed 
EP3_TX_EN 0: Masks the Transmit interrupt from 


the endpoint 3 
1: The interrupt is allowed 


0: Masks the Transmit interrupt from 
the endpoint 1 


1: The interrupt is allowed 


EP1_TX_EN 


EPO_TX_EN 


EP2_TX_EN [2] R/W 1’b1 0: Masks the Transmit interrupt from 
the endpoint 2 
1: The interrupt is allowed 
R/W 1’b1 


0: Masks the Transmit interrupt from 
the endpoint 0 


1: The interrupt is allowed 


6.9.5.4.6 USB2_INTRXEN 


Description : RX interrupt enable 


OTG_INTRXEN register (Reset 0xFF) OTG_INTRXEN 


EP1 EP1 EP1 EP1 EP9 EP8 EP7 EP6 EP5 EP4 EP3 EP2 EP1 EPO 
2R 1_R 
XE 


N N N N N 
Type | P TTS TTS TT Ts TT T 
mel TTT 


EP15 RX_EN [15] R/W 1’b1 0: Masks the Receive interrupt from 
the endpoint 15 
1: Allows the interrupt 
EP14_RX_EN [14] R/W 1’b1 0: Masks the Receive interrupt from 
the endpoint 14 
1: Allows the interrupt 
EP13_RX_EN [13] R/W 1’b1 
the endpoint 13 
1: Allows the interrupt 
EP12_RX_EN [12] R/W 1’b1 0: Masks the Receive interrupt from 
the endpoint 12 
1: Allows the interrupt 


0: Masks the Receive interrupt from 


EP11_RX_EN [11] 0: Masks the Receive interrupt from 
the endpoint 11 
1: Allows the interrupt 

EP10_RX_EN [10] 0: Masks the Receive interrupt from 
the endpoint 10 
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Bees, 
KEE ed 


0: Masks the Receive interrupt from 
the endpoint 9 
1: Allows the interrupt 


Lee RX_EN 


EP8_RX_EN 


D 
= 


0: Masks the Receive interrupt from 
the endpoint 8 
1: Allows the interrupt 


EP7_RX_EN 0: Masks the Receive interrupt from 
the endpoint 7 


1: Allows the interrupt 


EP6_RX_EN 0: Masks the Receive interrupt from 
the endpoint 6 


1: Allows the interrupt 


EP5_RX_EN 0: Masks the Receive interrupt from 
the endpoint 5 


1: Allows the interrupt 


EP4_RX_EN 


0: Masks the Receive interrupt from 
the endpoint 4 
1: Allows the interrupt 


EP3_RX_EN 0: Masks the Receive interrupt from 
the endpoint 3 


1: Allows the interrupt 


EP2_RX_EN 0: Masks the Receive interrupt from 
the endpoint 2 


1: Allows the interrupt 


EP1_RX_EN 0: Masks the Receive interrupt from 
the endpoint 1 


1: Allows the interrupt 


EPO RX EN i 0: Masks the Receive interrupt from 
the endpoint 0 
1: Allows the interrupt 


6.9.5.4.7 USB2_INTRUSB 


Description : usb interrupt 


0x00A OTG_INTRUSB register (Reset 0x00) OTG_INTRUSB 


Vbus_Error Sess_Req Discon Babble Resume Suspend 


RO RO 


0 0 


1’b0 Session Request. Set when Session 
Vbus_Error Request signaling has been 
detected. Note: Only valid when the 
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core is A-device 


Disconnect. Set when device 
disconnect is detected 


Discon [5] 1°b0 Connect. Set when a device 
connection is detected. 

Conn [4] 1’b0 Start of Frame. Set when a new 
frame starts 


[3] 1’b0 Set when babble condition is 


[2] 1’b0 
Babble 

[1] 1’b0 
Resume 


Set when Resume signaling is 
detected on the bus while the core is 
in Suspend mode 


Set when Resume signaling is 
detected on the bus while the core is 
in Suspend mode 


6.9.5.4.8 


Description : 


usb interrupt enable 


OTG_INTRUSBE register (Reset 0x60) 


Sess_Req_E 


n 


USB2_INTRUSBE 


Discon_En 


Babble_En 


OTG_INTRUSBE 


Resume_En 


Suspend_En 


R/W 


R/W 


R/W 


R/W 


R/W 


1 


1 


0 


0 


0 


Vbus E [7] R/W 1’b0 Enables the Vbus Error interrupt bit 
Re in OTG_INTRUSB 


Sess Re R/W 1’b1 Enables the Session Req interrupt 
ai bit in OTG_INTRUSB 
Di [5] R/W 1’b1 Enables the DISCON interrupt bit in 
isa OTG_INTRUSB 
Conn [4] R/W 1’b0 Enables the CONN interrupt bit in 
OTG_INTRUSB 
SOF [3] R/W 1’b0 Enables the SOF interrupt bit in 
OTG_INTRUSB 
Babbl [2] R/W 1’b0 Enables the Babble interrupt bit in 
Baag OTG_INTRUSB 
Resume [1] R/W T’bO Enables the Resume interrupt bit in 
OTG_INTRUSB 
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zo JH JI IP Jesper 


6.9.5.4.9 USB2_FRAME 


Description : Frame number 


0x00C OTG_FRAME register (Reset 0x00) OTG_FRAME 


ZR Reo eo Ease Eas 
[Name | WE AT A 


Reserved Frame_Number 


` Wee 
a P T TTT TTT 
eeng [ek Je [resava Tana = 


Ems Number [10:0] 11’b0 Frame Number. Shows the current 
— frame numbe 


6.9.5.4.10 USB2_INDEX 


Description : EP number index 


OTG_INTRUSBE register (Reset 0x00) OTG_INTRUSBE 


CO 
SEKR 


Reserved Endp_Number 


Endp_Number Selected Endpoint number 


6.9.5.4.11 USB2_TESTMODE 


Description : test mode register 
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0x00F 


EC WEEN RE DEE 


Force Host 


OTG_TESTMODE register (Reset 0x00) 


FIFO_Acces 
s 


Force_FS 


Force_HS 


Test_Packet 


OTG_TESTMODE 


Test_Se0_N 
AK 


R/W 


R/W 


R/W 


R/W 


R/W 


0 


0 


0 


0 


0 


0 


pe: Se 


[7] R/W The Application-Software sets this bit 
Force_Host 


to instruct the core to enter Host 
R/W 
FIFO_Access 


The CPU sets this bit to transfer the 
packet in the Endpoint 0 TX FIFO to 
the Endpoint 0 RX FIFO. The bit is 
cleared automatically 


Force Full-Speed. This bit forces the 
core into full-speed mode when it 
receives a USB reset 


Force High-Speed. This bit forces 
the core into high-speed mode when 
it receives a USB reset 


1’b0 The CPU sets this bit to enter the 
Test_Packet test mode. In this 
mode, the MUSBMHDRC repetitively 
transmits on the bus a 53-byte test 
packet, the form of which is defined 
in the Universal Serial Bus 
Specification Revision 2.0, Section 
7.1.20. The test packet has a fixed 
format and must be loaded into the 
Endpoint 0 FIFO before the test 
mode is entered. 
Note: Only valid in high-speed mode 


mode when the Session bit is set, 
regardless of whether it is connected 


to any peripheral. 
Test_Packet 


Test Gen NAK 


Test K-state. The CPU sets this bit 
to enter the Test_K test mode. In this 
mode, the MUSBMHDRC transmits 
a continuous K on the bus. 


Note: Only valid in high-speed mode 


Test J-state. The CPU sets this bit to 
enter the Test_J test mode. In this 
mode, the MUSBMHDRC transmits 
a continuous J on the bus. 


Note: Only valid in high-speed mode 


Test SEO/NAK. The CPU sets this bit 
to enter the Test_SEO NAK test 
mode. In this mode, the 
MUSBMHDRC remains in High- 
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speed mode but responds to any 
valid IN token with a NAK. 


Note: Only valid in high-speed mode 


6.9.5.4.12 USB2_TXMAXP 


Description : Tx Max Packet Size register 


0x010 OTG_TXMAXP register (Reset 0x00) OTG_TXMAXP 


EE E ae eee 


MULT Max_Payload 


oS 
al 
eeng [ek Je Jeng Tana = 


[15:11] R/W 5’b0 Index register for different function 
MULT depends 
on OTG_INDEX 
[10:0] R/W 11’bO Index register for different function 
Max_Payload depends 
on OTG_INDEX 


6.9.5.4.13 USB2_CSRO0(TXCSRL) 


Description : Index register 


OTG_CSRO register (Reset 0x00) OTG_CSRO 


joxor2 
ee 
WEE eee ees 


Index reg 
Type 


NNN 5:0] 16’b0 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.4.14 USB2_RXMAXP 


Description : Rx Max Packet Size register 
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[orate L TH HT 


oe 11] Index register for different function 
MULT depends 
on OTG_INDEX 
[10:0] 11’bO Index register for different function 
Max_Payload depends 
on OTG_INDEX 


6.9.5.4.15 USB2_RXCSR 


Description : Index register 


TSTS Ta Ts n SLS TSTST TSTST 
C 


Index reg 


S 
eel o o e e ae] yy) e 


st A 5:0] 16’b0 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.4.16 USB2_RXCNT 


Description : Index register 


aT TTS T Ta STTS TTS TT 
mel 


Index reg 


S 
EESESESESESEESESESERESERESESESESER 
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on [en [AW Tease ëmge | 


[15:0] R/W 16’b0 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.4.17 USB2_TXTYPE 


Description : Index register 


0x01A OTG_TXTYPE register (Reset 0x00) OTG_TXTYPE 


Index reg 


S 0] 8’b0 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.4.18 USB2_TXINTV 


Description : Index register 


SH T T E E EE 


Index reg 


pager 0] 8’b0 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.4.19 USB2_RXTYPE 


Description : Index register 
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EE EE H EES 


Index reg 


Zem 2 0] 8’b0 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.4.20 USB2_RXINTV 


Description : Index register 


SEET 
FE a et Ee 


Index reg 


mme (P 0] 8’b0 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.4.21 USB2_FIFOSIZE 


Description : Index register 


era leese 
EC E EE 


Index reg 


| FieldName | Name IRW | Reset Value | Value | Description = 


Index reg C 0] 8’bO Index register for different function 
depends 
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6.9.5.4.22 USB2_DEVCTL 
Description : Device Control register 


0x060 OTG_DEVCTL register (Reset 0x00) OTG_DEVCTL 


S T E a EE EE E 


B Device Host_Mode Host_Req Session 


0 0 0 0 


| Type | RO RO RW RW 


[7] 1’b0 B-Device. This bit indicates whether 

the core is operating as the A-Device 
or the B-Device. Only valid while a 
session is in progress. 
0: A-Device 

l 1: B-Device 

B_Device Note: If the core is in Force_Host 

mode (i.e. a session has been 
started with 
OTG_TM.Testmode.FRH = 1), this 
bit will indicate the state of the 
HOSTDISCON input signal from the 
transceiver 


1’b0 Full Speed. This bit is set when a 
full-speed or high-speed device has 
been detected being connected to 

ESDev the port. (High-speed devices are 
distinguished from full-speed by 
checking for high-speed chirps when 
the device is reset.) Only valid in 
Host mode 

[5] 1’b0 Low Speed. This bit is set when a 

LSDev low-speed device has been detected 
being connected to the port. Only 
valid in Host mode 

[4:3] 2’b0 VBUS. These bits encode the 
current VBUS level as follows: 00: 
Below SessionEnd 

Vbus 01: Above SessionEnd, below 
AValid 
10: Above AValid, below VBusValid 
11: Above VBusValid 


[2] 1’b0 This Read-only bit is set when the 
EES KE core is acting as a Host 
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[1] R/W ' When set, the core will initiate the 
Host_Req Host Negotiation when Suspend 
= mode is entered. It is cleared when 
Host Negotiation is completed 


R/W 1 bü Session. When operating as an A- 
Device, this bit is set or cleared by 
the software to start or enda 
session.When operating as a B- 
Device, this bit is set/cleared by the 

Session core when a session starts/ends. It 
may also be set by the software to 
initiate the SRP. When the core is in 
Suspend mode, the bit may be 
cleared by the software to perform a 
software disconnect 


6.9.5.4.23 USB2_TXFIFOSZ 


Description : TX FIFO size register 


OTG_TXFIFOSZ register (Reset 0x00) OTG_TXFIFOSZ 


joxos2 
ce a a EE a 


Reserved DP_Buffer TX_FIFO_Size 


[4:3] R/W 2’b0 Double Packet Buffering. 
Defines whether the double-packet 
DP_Buffer buffering is set for a selected 
endpoint. When set, the double- 
packet buffering is turned on 


[2:0] R/W 3’b0 Endpoint TX FIFO Size. This field 

defines the TX FIFO size for a 
selected endpoint (and therefore a 
maximum packet size that is allowed 
before any splitting within the FIFO 
of Bulk/High- Bandwidth packets 
prior to transmission).TX FIFO Size 

TX_FIFO_Size (Bytes): If DPB = 1, the size of the 
TX FIFO will be twice the size 
defined in this field 
0000:8 0001:16 0010:32 0011:64 
0100:128 0101:256 0110:512 
0111:1024 1000:2048 1001:4096 
1010:8192 
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6.9.5.4.24 USB2_RXFIFOSZ 


Description : RX FIFO size register 


OTG_RXFIFOSZ register (Reset 0x00) OTG_RXFIFOSZ 


(ée 
EC a e E EE EC 


Reserved DP_Buffer RX_FIFO_Size 


[4:3] R/W 2’b0 Double Packet Buffering. 
Defines whether the double-packet 
DP Butter buffering is set for a selected 
endpoint. When set, the double- 
packet buffering is turned on 


[2:0] R/W 3’b0 Endpoint RX FIFO Size. This field 

defines the RX FIFO size for a 
selected endpoint (and therefore a 
maximum packet size that is allowed 
before any splitting within the FIFO 
of Bulk/High- Bandwidth packets 

RX_FIFO_Size prior to transmission).RX FIFO Size 
(Bytes): 
0000:8 0001:16 0010:32 0011:64 
0100:128 0101:256 0110:512 
0111:1024 1000:2048 
1001:4096 1010:8192 


6.9.5.4.25 USB2_TXFIFOADDR 
Description : TXFIFO Address register 


re Tells a TSTST TSTST TSTS 
G S e 


Reserved Address 


Type 


Zeie 5 0] 13’b0 This field defines the start address of 
the endpoint FIFO in units of 8 bytes 
Address as follows: 
13’h000: 0000 
13’h001: 0008 
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6.9.5.4.26 USB2_RXFIFOADDR 
Description : RXFIFO Address register 


0x066 OTG_RXFIFOADDR register (Reset 0x00) OTG_RXFIFOADDR 


cewe ae e fao e ee e eae e a 
CO H 
Type 


SH 
ma [TTT TSTST 


Zenn 1 2:0] 13’b0 This field defines the start address of 
the endpoint FIFO in units of 8 bytes 
as follows: 
13’h000: 0000 

DRESS 13'h001: 0008 
13’h002: 0010 
13°’h1 FFF: FFF8 


6.9.5.4.27 USB2_HWVER 


Description : Hardware version. register 


0x06C OTG_RXFIFOADDR register (Reset 0x00) OTG_RXFIFOADDR 


Lond ES es Eee EEE EES EES 


| FieldName | Name [RW ` 1 Reset Value | Value | Reset Value |Description = — |] 


C 10 
10’bO Minor Version number. Returns 


6.9.5.4.28 USB2_EPINFO 
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Description : Endpoint Information register 


0x078 OTG_EPINFO register (Reset 0xFF) OTG_EPINFO 


S T Pe Ee 


RX_EP [7:4] nm ` Lo | The Number of Receive Endpoints 
TX_EP [3:0] RO anp The Number of Transmit Endpoints 


6.9.5.4.29 USB2_RAMINFO 


Description : RAM Information register 


BEE 


RAM_BITS 


DMA_CH [7:4] [Ro = a'n8 | The Number of DMA Channels 
RAM_BITS [3:0] [Ro Log | The width of the RAM Data bus 


6.9.5.4.30 USB2_LINKINFO 


Description : LINK Information register 


0x07A OTG_LINKINFO register (Reset 0x5C) OTG_LINKINFO 


EC TN a a H eg 


EIH C es Tomeer oor 
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Sets the wait to be applied to allow 
for the user s connect/disconnect 
filter in units of 533.3ns (the default 
setting corresponds to 2.667us). 
Note: When working in FS Interface 
mode, the timer values will be 
different: units of 666.63 ns and the 
default value of 3.33 us 


ID Pullup Delay. 


Sets the delay to be applied from 
IDPULLUP being asserted to IDDIG 
being considered valid in units of 
4.369ms (the default setting 
corresponds to 52.43ms). Note: 
When working in FS Interface mode, 
the timer values will be different: 
units of 5.46 ms and the default 
value of 65.54 ms 


6.9.5.4.31 USB2_VPLEN 


Description : VPLEN register 


OTG_VPLEN register (Reset 0x3C) OTG_VPLEN 


[7:0] R/W 8’h3C VBUS Pulse Length. 

Sets the duration of the VBus 
pulsing charge in units of 546.1 us 
(the default setting corresponds to 
32.77ms). 

VPLEN 
Note: When working in FS Interface 
mode, the timer values will be 
different: units of 682.62 us and the 
default value of 40.96 ms 


6.9.5.4.32 USB2_HSEOF 


Description : HS_EOF register 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1114 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ! SL8541E Device Specification 


ret 7ftefs CECR 


Zem 2 0] 8’h80 HS Time Buffer. Sets for High-speed 
transactions the time before EOF to 
HS_EOF stop beginning new transactions, in 
units of 133.3 ns (the default setting 
corresponds to 17.07 us) 


6.9.5.4.33 USB2_FSEOF 


Description : FS_EOF register 


ret? EE EE Ce 


Zem 2 0] 8'h77 FS Time Buffer. Sets for Full-speed 
transactions the time before EOF to 
FS_EOF stop beginning new transactions, in 
units of 533.3 ns (the default setting 
corresponds to 63.46 us) 


6.9.5.4.34 USB2_LSEOF 


Description : LS_EOF register 


rey? fel]=s ECK RSR EE 
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SEENEN E 


[7:0] R/W Ee LS Time Buffer. Sets for Low-speed 
transactions the time before EOF to 
LS_EOF stop beginning new transactions, in 
units of 1.067 us (the default setting 
corresponds to 121.6 us) 


6.9.5.4.35 USB2_SOFTRST 


Description : Soft reset register 


0x07F OTG_SOFTRST register (Reset 0x00) OTG_SOFTRST 


EC a A a eS Ee 


Reserved 


[1] R/W Tho Reset All FFs in the XCLK clock 
domain. When a 1b1 is written to this 
bit, the XCLK clock domain reset will 
be asserted within a minimum delay 
of 7 cycles of the AHB clock. The 

NRSTX output NRSTXO will be 
asynchronously asserted and 
synchronously de-asserted with 
respect to XCLK. This register is self 
clearing and always reads zero 

R/W ThO Reset All FFs in the AHB clock 
domain. When a 1b1 is written to this 
bit, the AHB clock domain reset will 
be asserted within a minimum delay 

NRST of 7 cycles of the AHB clock. The 
output NRSTO will be 
asynchronously asserted and 
synchronously de-asserted with 
respect to AHB clock. This register is 
self clearing and always reads zero 


6.9.5.4.36 USB2_TXMAXP_EPO 


Description : Tx Max Packet Size register 
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OTG_TXMAXP_EP0 register (Reset 0x00) OTG_TXMAXP_EPO 


[0x100 
CAEI a T se Pe eve E EECH SES 


MULT Max_Payload 


[15:11] R/W 5’b0 The register includes either 2 or 5 
MULT further bits that define a multiplier 
MULT which is equal to one more 

than the value recorded 


[10:0] R/W 11’b0 Maximum Payload Transmitted. This 
fields defines (in bytes) the 
maximum payload transmitted in a 
single transaction. The value set can 
Max Payload be up to 1024 bytes but is subject to 
= the constraints placed by the USB 
Specification on packet sizes for 
Bulk, Interrupt and Isochronous 
transfers in full-speed and high- 
speed operations 


6.9.5.4.37 USB2_CSR_EPO 


Description : EPO Control and Status register 


EPO Conirol and Siatus register (Reset 0x00) OTG_TXMAXP_EPO 


Reserved Dis_ DT en Flus NAK Stat Req | Error | Setu | RxSt | TxP RxP 
Ping WE 5 _Tim pi Pkt pPkt all g ER 
= ES 
| Type | 


aR EE 
omg [ek [RW [Reset Value [pesonn 


[11] 1’bO The CPU writes a 1 to this bit to 
instruct the core not to issue PING 
bt ies tokens in data and status 
Dis_Ping RAN phases of a high-speed Control 
transfer (for use with devices that 
do not respond to PING) 
[10] 1T’bO Data Toggle Write Enable.The CPU 
writes a 1 to this bit to enable the 
WO current state of the Endpoint 0 data 
toggle to be 
written (see Data Toggle bit, 
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below). This bit is automatically 
cleared once the new value is 
written 


When read, this bit indicates the 
current state of the Endpoint 0 data 
toggle. If D10 is high, this bit 

may be written with the required 
setting of the data toggle. If D10 is 
low, any value written to this 

bit is ignored. 


The CPU writes a 1 to this bit to 
flush the next packet to be 
transmitted/read from the 

Endpoint 0 FIFO. The FIFO pointer 
is reset and the 
TxPktRdy/RxPktRdy bit (below) is 
cleared. Note: FlushFIFO should 
only be used when 
TxPktRdy/RxPktRdy is set. At other 
times, it may cause data to be 
corrupted 


Data_Toggle 


Flush_FIFO 


NAK_Timeout 


This bit will be set when Endpoint 0 
is halted following the receipt of 
NAK responses for longer 

than the time set by the NAKLimitO 
register. The CPU should clear this 
bit to allow the endpoint 

to continue. 


The CPU sets this bit at the same 
time as the TxPktRdy or ReqPkt bit 
is set, to perform a status 

stage transaction. Setting this bit 
ensures that the data toggle is set 
to 1 so that a DATA1 packet is 
used for the Status Stage 
transaction 


StatusPkt 


L The CPU sets this bit to request an 
RegPkt IN transaction 
It is cleared when RxPktRdy is set. 


1 
=i 
G 
E 


This bit will be set when three 
attempts have been made to 
perform a transaction with no 
response 

from the peripheral. The CPU 
should clear this bit. An interrupt is 
generated when this bit is set 


Error 


SetupPkt 
Data Toggle. 

RxStall [2] This bit is set when a STALL 
handshake is 
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ES 
= 
P G 
E 


The CPU sets this bit, at the same 
time as the TxPktRdy bit is set, to 
send a SETUP token instead of an 
OUT token for the transaction. 
Note: Setting this bit also clears the 


i 
O 
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Ooo a S eege 
this bit 


[1] 1’bO The CPU sets this bit after loading 
a data packet 
into the FIFO. It is cleared 
TxPktRdy R/W automatically when a 
data packet has been transmitted. 
An interrupt is also generated at 
this point (if enabled). 


T’bO This bit is set when a data packet 
has been 
received. An interrupt is generated 
RxPktRdy WC (if enabled) when this bit is set. The 
CPU should clear this bit when the 
packet has been read from the 
FIFO 


6.9.5.4.38 USB2_COUNT_EPO 


Description : EPO Bytes Received Counter register 


E ftefl=s |« {fs ),]?7{" ]0_ 


Reserved RX_CNTO 


6.9.5.4.39 USB2_NAKLIMIT_EPO 
Description : NAKLIMIT register 


CEET EC EE 


Reserved NAKLIMIT 


NAKLIMIT [4:0] OTG_NAKLIMIT is an 5-bit register 
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that sets the number of frames 
(microframes for HS) after which the 


EPO should timeout 


6.9.5.4.40 USB2_CFG_EPO 


Description : Core Configuration register 


OTG_CFG_EP0 register (Reset 0xDE) OTG_CFG_EPO 


SoftConn UTMIDW 


RO RO 


1 0 


Bulk Pkt Amalgamation. When set, 
the automatic 

amalgamation of bulk packets is 
selected 


Bulk Pkt Splitting. When set, the 
automatic splitting 
of bulk packets is selected 


Big Endian. When set, it indicates 
Big Endian 
ordering is selected 


High-Bandwidth ISO Support. 
When set to 1 

indicates High-bandwidth RX ISO 
Endpoint Support selected 


[3] ? High-Bandwith ISO Support. When 
set to 1 indicates High-bandwidth 
TX ISO Endpoint Support selected 


[2] ' Dynamic FIFO Sizing. When set to 
1 indicates Dynamic FIFO Sizing 
option selected 


[1] E Soft Connect. When set to 1 
SoftConn indicates Soft Connect/Disconnect 
option selected 


i UTMI Data Width. UTMI DataWidth 
Indicates selected UTMI+ data 
UTMIDW width: 
0: 8 bits; 
1: 16 bits 


6.9.5.4.41 USB2_TXMAXP_EP1(EP2-EP15) 
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Description : Tx Max Packet Size register 


0x110(0x120...) | OTG_TXMAXP_EP1(EP2-EP15) register (Reset 0x00) 


a a I E E ee 
[Name | Ee 


MULT Max_Payload 


[15:11] R/W 5’b0 The register includes either 2 or 5 
MULT further bits that define a multiplier 
MULT which is equal to one more 

than the value recorded 


[10:0] R/W 11’b0 Maximum Payload Transmitted. This 
fields defines (in bytes) the 
maximum payload transmitted in a 
single transaction. The value set can 
Max Payload be up to 1024 bytes but is subject to 
E the constraints placed by the USB 
Specification on packet sizes for 
Bulk, Interrupt and Isochronous 
transfers in full-speed and high- 
speed operation 


6.9.5.4.42  USB2_TXCSR_EP1(EP2-EP15) 


Description : TX Control and Status register 


0x112(0x122...) OTG_TXCSR_EP1(EP2-EP15) register (Reset 0x00) 


Auto Res DMA | FrcD | DMA DT pami NAK ClrD RxSt | Setu Flus Error FIF TxP 
Set one Req ataT Req WE _Tim all pPkt 052 ONo g 
gG og = aie eout tEm 
EJ 


| Type | Rw | [we | | Rw | | wo | 


[15] If the CPU sets this bit, TxPktRdy 
will be automatically set when data 
of the maximum packet size (value 
in TxMaxP) is loaded into the TX 

AutoSet FIFO. If a packet of less than the 
maximum packet size is loaded, 
then 
TxPktRdy will have to be set 
manually. Note: Should not be set 
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for either high-bandwidth 
Reserved 


Isochronous endpoints or 
high-bandwidth Interrupt endpoints 


The CPU sets this bit to enable the 
endpoint direction as TX, and 
clears it to enable the endpoint 
direction as Rx. Note: This bit only 
has any effect where the same 
endpoint FIFO is used for both TX 
and Rx transactions 


Reserved 14] 


[13] 
Mode 


DMARegEnab 


FrcDataTog 
DMAReqMode 
DTWE 
Data_Toggle 
low, any value written to 
this bit is ignored 


Bulk endpoints only: This bit will be 

set when the TX endpoint is halted 

following the receipt of 

NAK responses for longer than the 
NAK_Timeout time set as the NAK Limit by the 

TxInterval register. The 

CPU should clear this bit to allow 

the endpoint to continue. 


ClrDataTog RW 1'b0 The CPU writes a 1 to this bit to 
reset the 
Vid Spreadtrum Communications, Inc., Confidential and Proprietary ` (129 of 2596 
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The CPU sets this bit to enable the 
DMA request 
for the TX endpoint 


The CPU sets this bit to force the 
endpoint data toggle to switch and 
the data packet to be cleared 
from the FIFO, regardless of 

RW whether an ACK was received. This 
can be used by Interrupt TX 
endpoints that are used to 
communicate rate feedback for 
Isochronous endpoints 


The CPU sets this bit to select 
DMA Request Mode 1 and clears it 
to select DMA Request Mode 0. 
Note: This bit must not be cleared 
either before or in the same cycle 
as the above DMAReqEnab bit is 
cleared 


The CPU writes a 1 to this bit to 
enable the current state of the TX 
Endpoint data toggle to 

be written (see Data Toggle bit, 
below). This bit is automatically 
cleared once the new value is 
written 


When read, this bit indicates the 
current state of the TX Endpoint 
data toggle. If D1 is high, this 

bit may be written with the required 
setting of the data toggle. If D1 is 


x 
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This bit is set when a STALL 
handshake is received. When this 
bit is set, any DMA request that is 
in progress is stopped, the FIFO is 
completely flushed and the 
TxPktRady bit is cleared (see 
below). The CPU should clear this 
bit. 


RxStall 


The CPU sets this bit, at the same 
time as the TxPktRdy bit is set, to 
send a SETUP token instead of an 
OUT token for the transaction. 
Note: Setting this bit also clears the 
Data Toggle 


SetupPkt 


The CPU writes a 1 to this bit to 
flush the latest packet from the 
endpoint TX FIFO. The FIFO 
pointer is reset, the TxPktRdy bit 
(below) is cleared and an interrupt 
is generated. May be set 
simultaneously with TxPktRdy to 
abort the packet that is currently 
being loaded into the FIFO. Note: 
FlushFIFO should only be used 
when TxPktRdy is set. At other 
times, it may cause data to be 
corrupted. Also note that, if the 
FIFO is double-buffered, FlushFIFO 
may need to be set twice to 
completely clear the FIFO 


FlushFIFO 


The USB sets this bit when 3 
attempts have been made to send 
a packet and no handshake packet 
has been received. When the bit is 
set, an interrupt is generated, 
TxPktRdy is cleared and the FIFO 
is completely flushed. The CPU 
should clear this bit. Valid only 
when the endpoint is operating in 
Bulk or Interrupt mode. 


[1] i The USB sets this bit when there is 
Ge ai es = SR at least 1 packet in the TX FIFO 


The CPU sets this bit after loading 
a data packet into the FIFO. It is 
cleared automatically when a data 
packet has been transmitted. An 
TxPktRdy RW 1'b0 interrupt is also generated at this 
point (if enabled). TxPktRdy is also 
automatically cleared prior to 
loading a second packet into a 
double-buffered FIFO 


6.9.5.4.43 USB2_RXMAXP_EP1(EP2-EP15) 
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Description : Rx Max Packet Size register 


0x114(0x124...) OTG_RXMAXP_EP1(EP2-EP15) register (Reset 0x00) 


[EG (aE [a on esa) 
[Name | Ee 


MULT Max_Payload 


[15:11] R/W 5’b0 The register includes either 2 or 5 
MULT further bits that define a multiplier 
MULT which is equal to one more 

than the value recorded 


[10:0] R/W 11’b0 Maximum Payload Transmitted. This 
fields defines (in bytes) the 
maximum payload transmitted in a 
single transaction. The value set can 
Max Payload be up to 1024 bytes but is subject to 
E the constraints placed by the USB 
Specification on packet sizes for 
Bulk, Interrupt and Isochronous 
transfers in full-speed and high- 
speed operations 


6.9.5.4.44  USB2_RXCSR_EP1(EP2-EP15) 


Description : RX Control and Status register 


0x116(0x126...) OTG_RXCSR_EP1(EP2-EP15) register (Reset 0x00) 


Auto | Auto | DMA DMA DT Data | Inco CID | RxSt | Req Flus Se Error FIF RxP 
Ea Req Req Req WE Tog ES SH all Pkt a Se g 
S v gle 


| Type | | PW | we | nu | ue | [PW | | wo | 


[15] Auto Set. If the CPU sets this bit 

then the RRDY bit will be 
automatically cleared when a 
packet of (OTG_RXMAXP) bytes 

AutoClear has been unloaded from the RX 
FIFO. When packets of less than 
the maximum packet size are 
unloaded, RRDY will have to be 
cleared manually. 
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Note: This bit should not be set for 
high-bandwidth Isochronous 
endpoints 


If the CPU sets this bit, the ReqPkt 
bit will be automatically set when 
the RxPktRady bit is cleared. 

Note: This bit is automatically 
cleared when a short packet is 
received. 


The CPU sets this bit to enable the 
DMA request for the Rx endpoint. 


Disable NYET. The CPU sets this 
bit to disable the sending of NYET 
handshakes. When set, all 
successfully received RX packets 
are ACKd including at the point at 
which the FIFO becomes full 


The CPU sets this bit to select 
DMA Request Mode 1 and clears it 
to select DMA Request Mode 0. 


The CPU writes a 1 to this bit to 
enable the current state of the 
Endpoint 0 data toggle to be written 
(see Data Toggle bit, below). This 
bit is automatically cleared once the 
new value is written. 


Data Toggle. When read, this bit 
indicates the current state of the 
Endpoint 0 data toggle. If DWE is 

DataToggle high, this bit may be written with the 
required setting of the data toggle. 
If DWE is low, any value written to 
DT is ignored 


This bit will be set in a high- 
bandwidth Isochronous or Interrupt 
transfer if the packet received is 
incomplete. It will be cleared when 
RxPktRady is cleared. Note: If USB 
protocols are followed correctly, 
IncompRx this bit should never be set. The bit 
becoming set indicates a failure of 
the associated Peripheral device to 
behave correctly. 
(In anything other than lsochronous 
eg this bit will always return 


ClrDataT The CPU writes a 1 to this bit to 
iene” reset the endpoint data toggle to 0 


When a STALL handshake is 
i received, this bit is set and an 
Re we ee interrupt is generated. The CPU 
should clear this bit. 
Dean The CPU writes a 1 to this bit to 
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ILL sc 
cleared when RxPktRdy is set 


[4] The CPU writes a 1 to this bit to 
flush the next packet to be read 
from the endpoint Rx FIFO. 

The FIFO pointer is reset and the 
RxPktRady bit (below) is cleared. 
Note: FlushFIFO should only be 
SEENEN W used when RxPktRdy is set. At 
other times, it may cause data to be 
corrupted. Also note that, if the 
FIFO is double-buffered, FlushFIFO 
may need to be set twice to 
completely clear the FIFO 

[3] When operating in ISO mode, this 
bit is set when RxPktRdy is set if 
the data packet has a CRC or 
bit-stuff error and cleared when 
RxPktRady is cleared. In Bulk mode, 
this bit will be set when the Rx 
endpoint is halted following the 
receipt of NAK responses for longer 

DENT than the time set as the NAK Limit 
by the RxInterval register. The CPU 
should clear this bit to allow the 
endpoint to continue. 

However, if double packet buffering 
is enabled this alone will not allow 
the transfer to continue. In 

this case, the reqpkt bit should also 
be set in the same cycle as this bit 
is cleared. 


The USB sets this bit when 3 
attempts have been made to 
receive a packet and no data 
packet has been received. The 
CPU should clear this bit. An 

Error interrupt is generated when the bit 
is set. 
Note: This bit is only valid when the 
Rx endpoint is operating in Bulk or 
Interrupt mode. In ISO mode, it 
always returns zero 


This bit is set when no more 
FIFOFull packets can be loaded into the Rx 
FIFO. 


This bit is set when a data packet 
has been received. The CPU 
should clear this bit when the 

SEN packet has been unloaded from the 
Rx FIFO. An interrupt is generated 
when the bit is set 


6.9.5.4.45 ` USB2_RXCOUNT_EP1(EP2-EP15) 
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Description : Bytes Received Counter register 


0x118(0x128...) | OTG_RXCOUNT_EP1(EP2-EP15) register (Reset 0x00) 


SSES E TE ae 


RX_CNT 


E 0] 15’b0 RxCount is a 15-bit read-only 
register that holds the number of 
data bytes in the packet currently in 
line to be read from the Rx FIFO. If 
the packet was transmitted as 
multiple bulk packets, the number 

PAGNI given will be for the combined 
packet. 
Note: The value returned changes 
as the FIFO is unloaded and is only 
valid while RxPktRdy (RxCSR.DO) is 
set 


6.9.5.4.46 USB2_TXTYPE_EP1(EP2-EP15) 


Description : TX Transaction Control register 


0x11A(0x12A...) | OTG_TXTYPE_EP1(EP2-EP15) register (Reset 0x00) 


wpa er HT ees a oe 


Reserved Protocol 


[5:4] R/W 2’b0 Protocol. This bit selects the 
required protocol for the TX 
endpoint: 

Protocol 00: Control 
01: Isochronous 
10: Bulk 
11: Interrupt 


EP_NUM [3:0] Target Endpoint Number. The CPU 
should set this value to the endpoint 
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number contained in the TX endpoint 
descriptor returned to the OTG 


Controller during device enumeration 


6.9.5.4.47 USB2_TXINTVAL_EP1(EP2-EP15) 


Description : TX Polling Interval register 


0x11B(0x12B...) | OTG_TXTYPE_EP1(EP2-EP15) register (Reset 0x00) 


S 0] 8’b0 TX Polling Interval/NAK Limit. For 

Interrupt and Isochronous transfers, 
this field defines the polling interval 
for the currently-selected TX 

TXPI endpoint.For Bulk mode, this field 
sets the number of 
frames/microframes after which the 
endpoint should timeout on receiving 
a stream of NAK responses 


6.9.5.4.48 USB2_RXTYPE_EP1(EP2-EP15) 


Description : RX Transaction Control register 


0x11C(0x12C...) | OTG_RXTYPE_EP1(EP2-EP15) register (Reset 0x00) 


MARSRA EE EE 


Reserved Protocol 


aS Bi 4] 2’b0 Protocol. This bit selects the 
required protocol for the TX 
endpoint: 
Protocol 00: Control 
01: Isochronous 
10: Bulk 
11: Interrupt 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1128 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ! SL8541E Device Specification 


The CPU should set this value to the 
endpoint number contained in the Rx 
endpoint descriptor 


returned to the usb control during 
device enumeration 


6.9.5.4.49 USB2_RXINTVAL_EP1(EP2-EP15) 
Description : RX Polling Interval register 


0x11D(0x12D...) | OTG_RXTYPE_EP1(EP2-EP15) register (Reset 0x00) 


RX Polling Interval/NAK Limit. For 
Interrupt and Isochronous transfers, 
this field defines the polling interval 
for the currently-selected RX 
endpoint.For Bulk mode, this field 
sets the number of 
frames/microframes after which the 
endpoint should timeout on receiving 
a stream of NAK responses 


6.9.5.4.50 USB2_FIFOSIZE_EP1(EP2-EP15) 
Description : FIFO Size register 


0x11F(0x12F...) | OTG_FIFOSIZE_EP1(EP2-EP15) register (Reset 0x00) 


RX_FIFO_Size TX_FIFO_Size 


rm 19 4] EN FIFOSize is an 8-bit Read-Only 
register that returns the sizes of the 
eerie FIFOs associated with the selected 
additional TX/Rx endpoints. 
TX TX FIFOSize | Size [3:0] FIFOSize is an 8-bit Read-Only 
register that returns the sizes of the 
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6.9.5.4.51 USB2_RQPKTCNT_EP1 


Description : Rx Packet Count register 


OTG_RQPKTCNT_EP1 register (Reset 0x00) OTGRQPKTCNTEP1 


[0x300 
ANEN 
E 


RQPKTCNTEP1 


Type R/W 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP1 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReg is not set 


6.9.5.4.52 USB2_RQPKTCNT_EP2 


Description : Rx Packet Count register 


OTG_RQPKTCNT_EP2 register (Reset 0x00) OTGRQPKTCNTEP2 


(on. 
E 
Ee EE 


RQPKTCNTEP2 


Type R/W 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP2 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReg is not set 


6.9.5.4.53 USB2_RQPKTCNT_EP3 
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Description : Rx Packet Count register 


0x308 OTG_RQPKTCNT_EP3 register (Reset 0x00) OTGRQPKTCNTEP3 


CEE 
L E a EE 


RQPKTCNTEP3 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP3 transferred in a block transfer. Only 
used in Host mode when AutoRegq is 
set. Has no effect in Device mode or 
when AutoRegq is not set 


6.9.5.4.54 USB2_RQPKTCNT_EP4 


Description : Rx Packet Count register 


0x30C OTG_RQPKTCNT_EP4 register (Reset 0x00) OTGRQPKTCNTEP4 


a Ee Eas ace see 
E 


RQPKTCNTEP4 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP4 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReg is not set 


6.9.5.4.55 USB2_RQPKTCNT_EP5 


Description : Rx Packet Count register 
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ENEE Reset) | _OTGROPKTONTEPE 
SER S EEE R ERIE KERER 
C 


RQPKTCNTEP5 


S 0] 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP5 transferred in a block transfer. Only 
used in Host mode when AutoRegq is 
set. Has no effect in Device mode or 
when AutoRegq is not set 


6.9.5.4.56 USB2_RQPKTCNT_EP6 


Description : Rx Packet Count register 


[oats STS ROPRTONTLEPS reais Reset) |__| _OTGROPKTONTEPE 
m JeJele]e|nje]e]e |r |e] lele le e 
C 


RQPKTCNTEP6 


Type 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP6 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReg is not set 


6.9.5.4.57 USB2_RQPKTCNT_EP7 


Description : Rx Packet Count register 
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ENEE Reset) | _OTGROPKTONTEP? 
m [et*[s[e[=[ol>le]7]*[s]*[*]2]* 1° 
C 


RQPKTCNTEP7 


S 0] 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP7 transferred in a block transfer. Only 
used in Host mode when AutoRegq is 
set. Has no effect in Device mode or 
when AutoRegq is not set 


6.9.5.4.58 USB2_RQPKTCNT_EP8 


Description : Rx Packet Count register 


KCSKOEOESESERESKRRRKSERESESESESESER 
C 


RQPKTCNTEP8 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP8 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReg is not set 


6.9.5.4.59 USB2_RQPKTCNT_EP9 


Description : Rx Packet Count register 
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ESCHER REECH 
KCSKOEOESEZERESKRRRKSERESESESESESER 
C 


RQPKTCNTEP1 


Zem [i 0] 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP9 transferred in a block transfer. Only 
used in Host mode when AutoRegq is 
set. Has no effect in Device mode or 
when AutoRegq is not set 


6.9.5.4.60 USB2_RQPKTCNT_EP10 


Description : Rx Packet Count register 


ENEE 
TSTS Ta Ts Ln STS TSTST TSTST 
C 


RQPKTCNTEP1 


Type 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP10 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReg is not set 


6.9.5.4.61 USB2_RQPKTCNT_EP11 


Description : Rx Packet Count register 
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OTG_RQPKTCNT_EP111 register (Reset 0x00) OTGRQPKTCNTEP11 


joxaze 
ca RE EE EE EECHER 
EE 


RQPKTCNTEP11 


e 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP11 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoRegq is not set 


6.9.5.4.62 USB2_RQPKTCNT_EP12 


Description : Rx Packet Count register 


0x32C OTG_RQPKTCNT_EP12 register (Reset 0x00) OTGRQPKTCNTEP12 


| pe islnlsleintwtelelrleleslvtslslie 
KH |e 


RQPKTCNTEP12 


S 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP12 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReg is not set 


6.9.5.4.63 USB2_RQPKTCNT_EP13 


Description : Rx Packet Count register 
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[oss OTS ROPKTONT_EPIOegiter 9 
KCSKOKOESESERESKSEKRESERESESESESESES 
C 


RQPKTCNTEP13 


S 0] 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP13 transferred in a block transfer. Only 
used in Host mode when AutoRegq is 
set. Has no effect in Device mode or 
when AutoRegq is not set 


6.9.5.4.64 USB2_RQPKTCNT_EP14 


Description : Rx Packet Count register 


ENEE 
aS Ta Ts Ln STS TSTST TSTST 
et 


RQPKTCNTEP14 


Type 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP14 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReg is not set 


6.9.5.4.65 USB2_RQPKTCNT_EP15 


Description : Rx Packet Count register 
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OTG_RQPKTCNT_EP15 register (Reset 0x00) OTGRQPKTCNTEP15 


(0x338 
EE ee Eee see 
S E 


RQPKTCNTEP15 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP15 transferred in a block transfer. Only 
used in Host mode when AutoReg is 
set. Has no effect in Device mode or 
when AutoRegq is not set 


6.9.5.4.66 USB2_RXDBDIS 


Description : RX Double Buffer Disable register 


EPI EP1 EPI 
5R 14H 2 H 
X_DI | XDI | XDI 
S S S S S 
EE 


[15] R Disables the double buffering of the 


RX Double Buffer Disable register (Reset 0x00) RX Double Buffer Dis 


p14 {aa [rz}afwle|s{7}e{si4{s/ 2} ito 


EP1 EP1 EP1 EPO EPO EP7 EP6 EP5 EP4 EP3 pe G Res 
2R 1_R OR RX RX RX RX RX RX RX E 
X_DI | XDI | X D) DIS DIS DIS DIS DIS DIS DIS Ge Oe 


EP14 RX DIS [14] R/W 1'b0 Disables the double buffering of the 
Rx EP14 
EP13_RX_DIS [13] R/W l Disables the double buffering of the 
(bü 
Rx EP13 
EP12_ RX DIS [12] R/W i Disables the double buffering of the 
1'bO 
Rx EP12 
EP11_RX_DIS [11] R/W 1'b0 Disables the double buffering of the 
Rx EP11 
EP10_RX_DIS [10] R/W i Disables the double buffering of the 
1'b0 
Rx EP10 
EP9_RX_DIS R/W 1'b0 Disables the double buffering of the 
Rx EP9 
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EP8 HX DIS R/W i Disables the double buffering of the 
1'bO 
Rx EP8 
EP7_RX_DIS [7] R/W i Disables the double buffering of the 
1'bO 
Rx EP7 
EP6_RX_DIS R/W f Disables the double buffering of the 
1'bO 
Rx EP6 
EP5_RX_DIS [5] R/W i Disables the double buffering of the 
1'bO 
Rx EP5 


EDA HX DIS [4] R/W i Disables the double buffering of the 
1'bO 
Rx EP4 
EP3_ HX DIS [3] R/W i Disables the double buffering of the 
1'bO 
Rx EP3 
EP2_RX_DIS [2] R/W 1'b0 Disables the double buffering of the 
Rx EP2 
EP1_RX_DIS [1] R/W i Disables the double buffering of the 
vee Rx EP) 


[Reseves fim [roid [reser S 


6.9.5.4.67 USB2_TXDBDIS 


Description : TX Double Buffer Disable register 


TX Double Buffer Disable register (Reset 0x00) TX Double Buffer Dis 


Tr Gë EP1 EP1 EP1 EPO EPO EP7 EP6 EP5 EP4 EP3 Ze FX Res 
2T 1_T oT TX TX TX TX TX TX TX a 

x d xX h X_DI | X DI | X D DIS DIS DIS DIS DIS DIS DIS Ge Ge 
E S S 


| Type | 


ee ee eee S 
eeng [eR [RW Ia 


[15] i Disables the double buffering of the 
EP14 TX DIS [14] R/W i Disables the double buffering of the 
1'bO 
Tx EP14 
EP13_TX_DIS [13] R/W 1'b0 Disables the double buffering of the 
Tx EP13 
EP12_TX_DIS [12] R/W ; Disables the double buffering of the 
1'bO 
Tx EP12 
EP11_TX_DIS [11] R/W i Disables the double buffering of the 
1'bO 
Tx EP11 
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EP10_TX_DIS [10] R/W i Disables the double buffering of the 
1'bO 
Tx EP10 
EPO TX DIS R/W i Disables the double buffering of the 
1'bO 
Tx EDO 
EP8 TX DIS R/W f Disables the double buffering of the 
1'bO 
Tx EP8 
EP7_TX_DIS [7] R/W i Disables the double buffering of the 
1'bO 
Tx EP7 
EP6_TX_DIS R/W i Disables the double buffering of the 
1'bO 
Tx EP6 


EP5_TX_DIS [5] R/W i Disables the double buffering of the 
1'bO 
Tx EP5 
EDA TX DIS [4] R/W 1'b0 Disables the double buffering of the 
Tx EP4 
EP3_TX_DIS [3] R/W i Disables the double buffering of the 
1'bO 
Tx EP3 
EP2_TX_DIS [2] R/W 1'b0 Disables the double buffering of the 
Tx EP2 
EP1_TX_DIS Disables the double buffering of the 
Tx EP1 


| Reseved ` (im sf Reseved ` 


6.9.5.4.68 USB2_UCH 


Description : Chirp Timeout Control register 


Chirp Timeout Control register (Reset 0x4074) Chirp Timeout Ctrl 


an 
GE 
ee EE 


C_T_UCH 


~oo‘ 
mel DP PPP PPP ppp GHE 
ps pes JE 


[15:0] 16°h4074(203A) | Configurable Chirp Timeout timer; 
The default value is determined by 
compiler directive in 
musbhsfc_xcfg.v file. The default 
value is 203Ah if the host PHY data 

ee width is 16 bits (XCLK is 

30MHz) and 4074h if the PHY data 
width is 8 bits (XCLK is 60Mhz) 
corresponding to a delay of 
1.1ms. 
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6.9.5.4.69 USB2_HHSRTN 


Description : High Speed Resume register 


High Speed Resume register (Reset 0x5E6) High Speed Resume 


joxaas 
SS 
WG 


C_T_HHSRTN 


Type Fw 


EE E DES 


[15:0] R/W 16’h5E6(2F3) The delay from the end of High 

Speed resume signaling to enabling 
UTM normal operating 
mode. The default value is 
determined by compiler directive in 
musbhsfc_xcfg.v file. The 

LAA default value is 2F3h if the host PHY 
data width is 16 bits (XCLK is 
30MHz) and 5E6h if the 
PHY data width is 8 bits (XCLK is 
60Mhz) corresponding to a delay of 
100us. 


6.9.5.4.70 USB2_HSBT 


Description : HS Timeout Adder register 


Fa a Ee 


Reserved CT HSBT 


[3:0] R/W 4’h0 adjust the setting of HS bus turn 
around timing out setting 
0:736 1:800 2:864 3:928 4:992 
C_T_HSBT 5:1056 6:1120 7:1184 8:1248 
9:1312 10:1376 11:1440 12:1504 
13:1568 14:1632 15:1696 
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6.9.5.4.71 USB2_FIFO_CHECK 


Description : FIFO Time out Check register 


ERREECHEN 
ES 


FIFOCHECK FIFOCHECK 
_EN 


R/W 


0 


[7:1] R/W 7’h40 Setting the period of check data in 


R/W T’bO Setting the mode of fifochecck. =1 
FIFO_CHECK_EN will active FIFO time out 
methodology 


6.9.5.4.72 USB2_FIFO_CNT 


Description : FIFO Time out Count register 


FIFO Time out Count register (Reset 0x80) FIFO Time out Count 


C 
EE 


FIFOCOUNT 


[7:0] R/W 8’h80 When time =AHB clock period* 
fifocheckreg* fifotimeout * 32 and 
there is no new data write in FIFO , 
FIFO_COUNT the data stored in FIFO will be 
transferred by DMA to DDR. (note 
suspend time = 3 ms, so pls do not 
let it larger than 3 ms) 


6.9.5.4.73 USB2_EXT_CSR 


Description : External Control register 
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External Control register (Reset 0x00) External Control 


Reserved a HOST_Mode HOST_Force 
_Force _En 


R/W R/W 


0 0 


[2] f 1= enable OTG SRP protocol 
SEN Rep Sg ER 0= disable OTG SRP protocol 
While HOST_force_en =1 
HOST_Mode_Force R/W 1'b0 1 : DEVICE mode 
0 : HOST mode 
Setting the mode force host or 
HOST_Force_En R/W 1'b0 device, 1=SW force enable/O= SW 
force disable 


6.9.5.4.74 USB2_LISTEND_INT_STS 


Description : TX LISTEND Interrupt Status register 


0x34C TX LISTEND Interrupt Status register (Reset 0x00) TX LISTEND INT STS 


G [oo [ao [fom | 
(Reset l [ote totes mie te tet tte tele j o WW 


[15] When TX EP15 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
TX_Listend_Intt5 1'b0 ash ge ee 
LISTEND_INT_EN bit 15 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 
[14] When TX EP14 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
TX_Listend_Int14 1'b0 and this bit will be set to 1 
Active only when 
LISTEND_INT_EN bit 14 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
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When TX EP13 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
and this bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 13 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP12 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
and this bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 12 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP11 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
and this bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 11 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


TX_Listend_Int13 


TX_Listend_Int12 


TX_Listend_Int11 


When TX EP10 send the data in 
the list end NOD (transferred by 


DMA), a TX interrupt will launch, 
and this bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 10 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP9 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 9 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP8 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 8 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP7 send the data in the 
list end NOD (transferred by DMA), 
l a TX interrupt will launch, and this 
SEENEN bit will be set to 1 
Active only when 
LISTEND_INT_EN bit 7 =1; and 


TX_Listend_Int10 


TX_Listend_Int9 


TX_Listend_Int8 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1148 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM SL8541E Device Specification 


LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP6 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 6 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


TX_Listend_Int6 


When TX EP5 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 5 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


TX_Listend_Int5 


When TX EP4 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_En bit 4 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EPS send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 3 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP2 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 2 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


TX_Listend_Int4 


TX_Listend_Int3 


TX_Listend_Int2 


When TX EP1 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 1 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


Seed o o o o lees 


TX_Listend_Int1 


6.9.5.4.75 USB2_LISTEND_INT_EN 
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Description : TX LISTEND Interrupt Enable register 


TX LISTEND Interrupt Enable register (Reset 0x00) TX LISTEND INT EN 


Res 
tee de? Ge e i isi ile 
nd nd nd nd 
En6 En5 En4 En3 Ge 


Tipe lT [ow [aw [wv [ow [ow ERERENE 


, [15] i When ‘1’, the TX_Listend_Int15 
TX_Listend_En15 | R/W 1'b0 willlacate 
c [14] R/W i When ‘1’, the TX_Listend_Int14 
TX_Listend_En14 ee] 1'b0 will ive 
s [13] R/W y When ‘1’, the TX_Listend_Int13 
TX_Listend_En13 SE 1'b0 WI active 
7 [12] R/W i When ‘1’, the TX_Listend_Int12 
TX_Listend_Eni2 a 1'bO willactive 
: [11] R/W : When ‘1’, the TX_Listend_Int11 
TX_Listend_En11 “oo WA will active 
s [10] R/W f When ‘1’, the TX_Listend_Int10 
TX_Listend_En10 a 1'b0 will Active 
active 
active 
active 
l) R/W i When ‘1’, the TX_Listend_Int6 will 
active 
active 
active 
active 
Ñ [1] R/W i When ‘1’, the TX_Listend_Int1 will 
TX_Listend_En1 ef 1'b0 active 


mema o o o o o C S 
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6.9.5.4.76 USB2_LISTEND_INT_CLR 
Description : TX LISTEND Interrupt Clear register 


CS Rann | TKLISTENDINT CLR | 
ee e pe e e n eee e e e ee e e 
TX TX TX TX TX TX TX TX TX TX TX TX TX TX TX 


Res 


5 4 3 2 1 0 
E HL EE ae a ` 


TX_Listend_Clr15 [15] R/W 1'b0 When 1’, the TX_Listend_Int15 
will be cleared 

TX Listend Cin [14] R/W 1'b0 When ‘1, the TX_Listend_Int14 
will be cleared 

x [13] R/W k When ‘1’, the TX_Listend_Int13 
TX_Listend_Clr13 | 1'b0 willbe cleared 

TX Listend_Clr12 [12] R/W tg Wien ‘1’, the TX_Listend_Int12 
will be cleared 


l [11] R/W i When ‘1’, the TX_Listend_Int11 
TX_Listend_Clr11 i 1'b0 will be-clearad 
TX Listend_Clrt0 [10] R/W 1'b0 When ‘1’, the TX_Listend_Int10 
will be cleared 
l R/W i When ‘1’, the TX_Listend_Int9 will 
TX_Listend_Clr8 R/W 1'b0 When ‘1’, the TX_Listend_Int8 will 
be cleared 
TX_Listend_Clr7 [7] R/W 1'b0 When ‘1’, the TX_Listend_Int7 will 
be cleared 
TX_Listend_Clr6 R/W 1'b0 When ‘1’, the TX_Listend_Int6 will 
be cleared 
TX_Listend_Clr5 [5] R/W 1'b0 When ‘1’, the TX_Listend_Int5 will 
be cleared 
TX_Listend_Clr4 [4] R/W 1'b0 When ‘1’, the TX_Listend_Int4 will 
be cleared 
TX_Listend_Clr3 [3] R/W 1'b0 When ‘1’, the TX_Listend_Int3 will 
be cleared 
TX_Listend_Clr2 [2] R/W 1'b0 When ‘1’, the TX_Listend_Int2 will 
be cleared 
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TX_Listend_Clr1 [1] R/W 1'b0 When ‘1’, the TX_Listend_Int1 will 
be cleared 


EREECHEN 


6.9.5.5 USB2 CTRL Register Descriptions(device mode) 


6.9.5.5.1 OTG_FADDR 


Description : Function address 


OTG_FADDR register (Reset 0x00) OTG_FADDR 


i CG GU EE 


Field Name Type Reset Description 
Value 


FUNC_ADDR feo) =| Rw mm | Set function address in device mode 


6.9.5.5.2 USB2_PWR 


Description : Power register 


[moor [oTeLPwRresiser Reset H 
GT a Te 
C RRR | worn | siren 
[tre [aw [ew w fe fw | ww | me | 
wa oe foe tte |» f- |» |. 


[7] R/W 1’b1 ISO Update. 
When set by the CPU, the core will 
wait for an SOF token from the time 
ISO_UP TxPktRdy is set before sending the 
packet. If an IN token is received 
before an SOF token, then a zero 
length data packet will be sent 
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TT 
II, 
ATP JI. 
SE E: 


SOFT_CONN 


HSMODE 


RESET 


RESUME 
SUSPEND 


SUSPENDEN 


6.9.5.5.3 


USB2_INTTX 


Description : TX interrupt 


V1.1 


SL8541E Device Specification 


Soft Connect. 

If Soft Connect/Disconnect feature is 
enabled, then the USB D+/D- lines 
are enabled when this bit is set by 
the CPU and tri-stated when this bit 
is cleared by the CPU. 


HS Enable. 

When set by the CPU, the core will 
negotiate for High-speed mode when 
the device is reset by the hub. If not 
set, the device will only operate in 
Full-speed mode. 


HS Mode. 

When set, this read-only bit indicates 
High-speed mode successfully 
negotiated during USB reset. In 
Peripheral Mode, becomes valid 
when USB reset completes (as 
indicated by USB reset interrupt). In 
Host Mode, becomes valid when 
Reset bit is cleared. Remains valid 
for the duration of the session. 


Reset. 

This bit is set when Reset signaling 
is present on the bus. Note: This bit 
is Read/Write from the CPU in Host 
Mode but Read-Only in Peripheral 
Mode. 


Resume. 

Set by the CPU to generate Resume 
signaling when the function is in 
Suspend mode. The CPU should 
clear this bit after 10 ms (a maximum 
of 15 ms) to end Resume signaling. 


In Peripheral mode, this bit is set on 
entry into Suspend mode. 

It is cleared when the CPU reads the 
interrupt register, or sets the 
Resume bit above. 


Enable Suspend M. 
Set by the CPU to enable the 
SUSPENDM output 
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OTG_INTTX register (Reset 0x00) OTG_INTTX 


ae et EP7 EP6 EP5 EP4 EP3 EP2 EP1 EPO 
TX TX TX TX TX TX TX TX 
XIN NT NT INT INT INT INT INT INT INT INT 
Type | EE 


open [en [RW page [Desenin sd 
C RES «de> C me 
ung fry C Ia Im 
eng Ja Ja Ia T 
eeng Ja Ja Ia ëmge 


GE TH EECHER 
GE T Ja Ia CH were 
C TH CE ePoTX meme 
C TH [ao reo TT O 
G fm CET 
C fe C E TT 
C fo CE o eremanen O 
er fa O E erne 
C TH CE erone O 
C TH CE erener 
eer TR T o CTT 
omx T CET S 


6.9.5.5.4 USB2_INTRX 


Description : RX interrupt 


OTG_INTRX register (Reset 0x00) OTG_INTRX 


EPO EPO EP7 EP6 EP5 EP4 EP3 EP2 EP1 EPO 
RX RX RX RX RX RX RX RX RX RX 
INT INT INT INT INT INT INT INT INT 
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es E 


RS a EP 15 RX Interrupt. Signals that the 
Receive interrupt has been received 
from this endpoint 

S E E 

ETH H HTH TTT 

EH TT CH HTH EIER 

Emon fo H HTH TTT 

mex TH o TH ETT 

EI TH CH THT 

EI H CH THT 

ETH fis) CH o TTT 

EI [6 H HTH T 

E H CH H H CTT 

EI H CH THT T 

ETH ll CTT 

CRT H C H H CTT 

ETH CH TH eoe 


6.9.5.5.5 USB2_INTTXEN 


Description : TX interrupt enable 


0x006 OTG_INTTXEN register (Reset 0xFF) OTG_INTTXEN 


ese T are ees ee 
EP1 EP1 EP1 P1 EP9 EP8 EP7 EP6 EP5 EP4 EP3 


EP1 EP1 
BT | 47 3_T 2 T 1_T 
ES E Ç E Y E C E e E 


ze Faas 


EP15_ TX EN [15] R/W 1’b1 0: Masks the Transmit interrupt from 
the endpoint 15 
1: The interrupt is allowed 
EP14_TX_EN [14] R/W 1’b1 0: Masks the Transmit interrupt from 
the endpoint 14 
1: The interrupt is allowed 
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EP13_TX_EN [13] ' 0: Masks the Transmit interrupt from 
the endpoint 13 
1: The interrupt is allowed 
EP12_TX_EN [12] 1 0: Masks the Transmit interrupt from 
the endpoint 12 
1: The interrupt is allowed 
EP11_TX_EN [11] L! 0: Masks the Transmit interrupt from 
the endpoint 11 
1: The interrupt is allowed 
EP10_TX_EN [10] q 0: Masks the Transmit interrupt from 
the endpoint 10 
1: The interrupt is allowed 
EP9_TX_EN t 


0: Masks the Transmit interrupt from 
the endpoint 9 


1: The interrupt is allowed 

0: Masks the Transmit interrupt from 
the endpoint 8 

1: The interrupt is allowed 


EP8_TX_EN 
EP7_TX_EN 


0: Masks the Transmit interrupt from 
the endpoint 7 


1: The interrupt is allowed. 

0: Masks the Transmit interrupt from 
the endpoint 6 

1: The interrupt is allowed 


` Wl | 

EP5_TX_EN d 0: Masks the Transmit interrupt from 
the endpoint 5 
1: The interrupt is allowed 


0: Masks the Transmit interrupt from 
the endpoint 4 


1: The interrupt is allowed 


EP4_TX_EN 
EP3_TX_EN 
EP2_TX_EN 
the endpoint 2 
1: The interrupt is allowed 
EP1_TX_EN [ ' 0: Masks the Transmit interrupt from 
the endpoint 1 
1: The interrupt is allowed 
EPO TX EN ' 0: Masks the Transmit interrupt from 
the endpoint 0 
1: The interrupt is allowed 


6.9.5.5.6 USB2_INTRXEN 


0: Masks the Transmit interrupt from 
the endpoint 3 


1: The interrupt is allowed 


[7] 
[5] 
[4] 
[3] 
[2] 0: Masks the Transmit interrupt from 
1] 
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Description : RX interrupt enable 


0x008 OTG_INTRXEN register (Reset 0xFF) 


SL8541E Device Specification 


OTG_INTRXEN 


EES Es (Ra ees a) 


EP5 EP4 EP3 EP2 EP1 EPO 
RX RX RX RX RX RX 


EN EN EN EN EN EN 


EP1 EP1 EP1 EP1 EP1 EP1 EP9 EPO 
5R 14H 3_R 2R 1_R OR RX RX 
XE XE XE XE XE EN EN 
N N N N N 


X_E 
N 
Type 
HERE 


R/W 1’b1 


EP14_RX_EN [14] 


EP4_RX_EN [4] 


0: Masks the Receive interrupt from 
the endpoint 15 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 14 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 13 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 12 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 11 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 10 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 9 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 8 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 7 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 6 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 5 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 4 
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EP3_RX_EN ‘ 0: Masks the Receive interrupt from 
the endpoint 3 
1: Allows the interrupt 


EP2_RX_EN í 0: Masks the Receive interrupt from 
the endpoint 2 


1: Allows the interrupt 


EP1_RX_EN ' 0: Masks the Receive interrupt from 
the endpoint 1 
1: Allows the interrupt 


EPO DS EN ‘ 0: Masks the Receive interrupt from 
the endpoint 0 
1: Allows the interrupt 


6.9.5.5.7 USB2_INTRUSB 


Description : usb interrupt 


0x00A OTG_INTRUSB register (Reset 0x00) OTG_INTRUSB 


Vbus_Error Sess_Req Discon Resume Suspend 


0 0 0 0 0 


[7] 1’b0 Set when VBus drops below the 
Vous Error VBus Valid threshold during a 
= session. Note: Only valid in 
Peripheral mode 


Sess Re 1’b0 Session Request. No use in 
iit periphral mode 


; [5] 1’b0 Disconnect. No use in periphral 


SOF [3] 1’b0 Start of Frame. Set when a new 
frame starts 
[2] 1’b0 Set when Reset signaling is detected 
[1] 1’b0 Set when Resume signaling is 
Resume detected on the bus while the core is 
in Suspend mode 
1’b0 Set when Suspend signaling is 
Suspend detected on the bus. Note: Only valid 
in Peripheral mode 
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6.9.5.5.8 USB2_INTRUSBE 


Description : usb interrupt enable 


E e ee Ee 


Vbus_Error. Sess_Req_E 
E n 


Discon_En a Reset_En Resume_En Suspend_En 


R/W 


0 


| FieldName | Name IRW ` "peset Value | Value |Description = 


Vbus_Error_en 1’b0 Enables the Vbus Error interrupt bit 
in OTG_INTRUSB 
S R o Enables the Session Req interrupt 
ess_neq_e bitin OTG_INTRUSB 


Dico en [5] R/W 1’b1 Enables the DISCON interrupt bit in 
= OTG_INTRUSB 
Gann en [4] R/W T’bO Enables the CONN interrupt bit in 
onn_e OTG_INTRUSB 
[3] R/W 1’b0. Enables the SOF interrupt bit in 
Bagar -0n [2] R/W 1’b0 Enables the Reset interrupt bit in 
— OTG_INTRUSB 
p t [1] R/W 1T’bO Enables the Resume interrupt bit in 
osume_e OTG_INTRUSB 
Suspend en R/W T’bO Enables the Suspend interrupt bit in 
Go OTG_INTRUSB 


6.9.5.5.9 USB2_FRAME 


Description : Frame number 


re [ells eloo] |e les ieee 
rame SR 


Reserved Frame_Number 


Type 
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Erare: Number [10:0] 11b0 Frame Number. Shows the current 
— frame numbe 


6.9.5.5.10 USB2_INDEX 


Description : EP number index 


OTG_INTRUSBE register (Reset 0x00) OTG_INTRUSBE 


Reserved Endp_Number 


Endp_Number [3:0] Selected Endpoint number 


6.9.5.5.11 USB2_TESTMODE 


Description : test mode register 
0x00F 


OTG_TESTMODE register (Reset 0x00) OTG_TESTMODE 


Force_Host 


FIFO_Acces 
s 


Force ES 


Force HS 


Test_Packet 


[OTG_TESTMODE register (Reset 0200) 
P TEE EE EN EEN 


Test Gen N 
AK 


R/W 


R/W 


R/W 


R/W 


R/W 


"el 


0 


0 


0 


0 


0 


0 


The Application Software sets this bit 
to instruct the core to enter Host 
mode when the Session bit is set, 
regardless of whether it is connected 
to any peripheral. 


[7] R/W 
Force_Host 


R/W ' The CPU sets this bit to transfer the 
packet in the Endpoint 0 TX FIFO to 
the Endpoint 0 RX FIFO. The bit is 
cleared automatically 


FIFO_Access 


V1.1 


Force Full-Speed. This bit forces the 
core into full-speed mode when it 
receives a USB reset 


Force High-Speed. This bit forces 
the core into high-speed mode when 
it receives a USB reset 
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The CPU sets this bit to enter the 
Test_Packet test mode. In this 
mode, the MUSBMHDRC repetitively 
transmits on the bus a 53-byte test 
packet, the form of which is defined 
in the Universal Serial Bus 
Specification Revision 2.0, Section 
7.1.20. The test packet has a fixed 
format and must be loaded into the 
Endpoint 0 FIFO before the test 
mode is entered. 


Note: Only valid in high-speed mode 


[2] R/W 1’bO Test K-state. The CPU sets this bit 
to enter the Test_K test mode. In this 
Test_K mode, the MUSBMHDRC transmits 
a continuous K on the bus. 
Note: Only valid in high-speed mode 
[1] R/W 1’bO Test J-state. The CPU sets this bit to 
enter the Test_J test mode. In this 
Test_J mode, the MUSBMHDRC transmits 
a continuous J on the bus. 
Note: Only valid in high-speed mode 
R/W 1’b0 Test SEO/NAK. The CPU sets this bit 
to enter the Test_SEO NAK test 
mode. In this mode, the 
Test Gei NAK MUSBMHDRC remains in High- 
speed mode but responds to any 
valid IN token with a NAK. 
Note: Only valid in high-speed mode 


6.9.5.5.12 USB2_TXMAXP 


Test_Packet 


Description : Tx Max Packet Size register 


OTG_TXMAXP register (Reset 0x00) OTG_TXMAXP 


joxoro 
Ea re rece a Ea 


MULT Max_Payload 


S 


NEE EE 


[15:11] R/W 5’b0 Index register for different function 
MULT depends 
on OTG_INDEX 
[10:0] R/W 11’bO Index register for different function 
Max_Payload depends 
on OTG_INDEX 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1156 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Kail SppEADr UN ! SL8541E Device Specification 


6.9.5.5.13 USB2_CSRO0(TXCSRL) 


Description : Index register 


OTG_CSRO register (Reset 0x00) OTG_CSRO 


joxoi2 
es 
Re ee Se y O 


Index reg 


Type 


Zeen te 5:0] 16’b0 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.5.14 USB2_RXMAXP 


Description : Rx Max Packet Size register 


OTG_RXMAXP register (Reset 0x00) OTG_RXMAXP 


Max_Payload 


Fosters 2 11] 5’b0 Index register for different 
MULT function depends 
on OTG_INDEX 

[10:0] 11’bO Index register for different 
Max_Payload function depends 
on OTG_INDEX 


6.9.5.5.15 USB2_RXCSR 


Description : Index register 
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ENEE 
KCSKOEOESEZERESKREKRESERESESESESESER 
C 


Index reg 


oe 5:0] 16’b0 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.5.16 USB2_RXCNT 


Description : Index register 


aS Ta Ts n SLS TSTS TSTST TSTST 
mel 


Index reg 
PERERA EDEAP Ee © ESE E RE 


Zen 5 5:0] 16’b0 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.5.17 USB2_TXTYPE 


Description : Index register 


ESCH 
os ECHSECRS SISCH 


Index reg 


ee 0] Index register for different function 
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6.9.5.5.18 USB2_TXINTV 


Description : Index register 


0x01B OTG_TXINTV register (Reset 0x00) OTG_TXINTV 


Index reg 


[7:0] R/W 8’b0 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.5.19 USB2_RXTYPE 


Description : Index register 


0x01C OTG_RXTYPE register (Reset 0x00) OTG_RXTYPE 


Index reg 


[7:0] R/W 8’b0 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.5.20 USB2_RXINTV 


Description : Index register 
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[ood [ora Rani einer Resstoo) 9 
KC RSR EC EES ESCH |] |] 


Index reg 


Zem 2 0] 8’b0 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.5.21 USB2_FIFOSIZE 


Description : Index register 


FE ae Ge a ed Ee 


Index reg 


mme (P 0] 8’b0 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.5.22 USB2_DEVCTL 


Description : Device Control register 


ret? fefls |« {fs |]? SES EE 


B_Device Host_Mode Host_Req Session 


RO R/W R/W 


0 0 0 


B Device 1’b0 B-Device. This bit indicates whether 
the core is operating as the A-Device 
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or the B-Device. Only valid while a 
session is in progress. 


0: A-Device 
1: B-Device 


Note: If the core is in Force_Host 
mode (i.e. a session has been 
started with 
OTG_TM.Testmode.FRH = 1), this 
bit will indicate the state of the 
HOSTDISCON input signal from the 
transceiver 


Full Speed. This bit is set when a 
full-speed or high-speed device has 
been detected being connected to 
the port. (High-speed devices are 
distinguished from full-speed by 
checking for high-speed chirps when 
the device is reset.) Only valid in 
Host mode 


Low Speed. This bit is set when a 
low-speed device has been detected 
being connected to the port. Only 
valid in Host mode 


VBUS. These bits encode the 


current VBUS level as follows: 00: 
Below SessionEnd 


01: Above SessionEnd, below 
AValid 


10: Above AValid, below VBusValid 


11: Above VBusValid 


[2] d This Read-only bit is set when the 
rost Moge core is acting as a Host 


[1] ' When set, the core will initiate the 
Host Req Host Negotiation when Suspend 
mode is entered. It is cleared when 
Host Negotiation is completed 


R/W 1 bü Session. When operating as an A- 
Device, this bit is set or cleared by 
the software to start or enda 
session.When operating as a B- 
Device, this bit is set/cleared by the 

Session core when a session starts/ends. It 
may also be set by the software to 
initiate the SRP. When the core is in 
Suspend mode, the bit may be 
cleared by the software to perform a 
software disconnect 


6.9.5.5.23 USB2_TXFIFOSZ 


Description : TX FIFO size register 
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OTG_TXFIFOSZ register (Reset 0x00) 


Reserved DP_Buffer 
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OTG_TXFIFOSZ 


TX_FIFO_Size 


(ge 
EC BEEN EE 


[4:3] R/W 2’b0 
DP_Buffer 


[2:0] R/W 3’b0 
TX_FIFO_Size 


6.9.5.5.24 USB2_RXFIFOSZ 


Description : RX FIFO size register 


OTG_RXFIFOSZ register (Reset 0x00) 


Reserved DP_Buffer 


Double Packet Buffering. 


Defines whether the double-packet 
buffering is set for a selected 
endpoint. When set, the double- 
packet buffering is turned on 


Endpoint TX FIFO Size. This field 
defines the TX FIFO size fora 
selected endpoint (and therefore a 
maximum packet size that is allowed 
before any splitting within the FIFO 
of Bulk/High- Bandwidth packets 
prior to transmission).TX FIFO Size 
(Bytes): If DPB = 1, the size of the 
TX FIFO will be twice the size 
defined in this field 


0000:8 0001:16 0010:32 0011:64 
0100:128 0101:256 0110:512 
0111:1024 1000:2048 1001:4096 
1010:8192 


OTG_RXFIFOSZ 


RX_FIFO_Size 


C 
w RES TEE EE 


[4:3] 2’b0 
DP_Buffer 


Double Packet Buffering. 


Defines whether the double-packet 
buffering is set for a selected 
endpoint. When set, the double- 
packet buffering is turned on 
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Endpoint RX FIFO Size. This field 
defines the RX FIFO size for a 
selected endpoint (and therefore a 
maximum packet size that is allowed 
before any splitting within the FIFO 
of Bulk/High- Bandwidth packets 
RX_FIFO_Size prior to transmission).RX FIFO Size 


(Bytes): 

0000:8 0001:16 0010:32 0011:64 
0100:128 0101:256 0110:512 
0111:1024 1000:2048 

1001:4096 1010:8192 


6.9.5.5.25 USB2_TXFIFOADDR 
Description : TXFIFO Address register 


0x064 OTG_TXFIFOADDR register (Reset 0x00) OTG_TXFIFOADDR 


EC ERE EE EE EE EE 


Reserved Address 


To 
a [ET T TTT TTT TTT 
eeng [ek Je Jaen Tana = 


[12:0] R/W 13’b0 This field defines the start address of 
the endpoint FIFO in units of 8 bytes 
as follows: 
13’h000: 0000 

GEESS 13'h001: 0008 
13’h002: 0010 
13°’h1 FFF: FFF8 


6.9.5.5.26 USB2_RXFIFOADDR 


Description : RXFIFO Address register 


0x066 OTG_RXFIFOADDR register (Reset 0x00) OTG_RXFIFOADDR 


ECTS E va se CEET E T ES 
EE 


we e S 
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This field defines the start address of 
the endpoint FIFO in units of 8 bytes 
as follows: 

Adress 13’h000: 0000 


13°h001: 0008 
13°h002: 0010 


13'h1 FFF: FFF8 


6.9.5.5.27 USB2_HWVER 


Description : Hardware version register 


0x06C OTG_RXFIFOADDR register (Reset 0x00) OTG_RXFIFOADDR 


cg T E EE EE EE ES 
| Name | E ee 


VMAJ VMIN 


H H 
we e e O EO EEEE OEE GHR 
Eet 


15:10 
10°b0 Minor Version number. Returns 


6.9.5.5.28 USB2_EPINFO 


Description : Endpoint Information register 


0x078 OTG_EPINFO register (Reset 0xFF) OTG_EPINFO 


RX_EP [7:4] RO sh The Number of Receive Endpoints 
TX_EP [3:0] nm ` ` Lo | The Number of Transmit Endpoints 


6.9.5.5.29 USB2_RAMINFO 
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Description : RAM Information register 


0x079 OTG_RAMINFO register (Reset 0x8D) OTG_RAMINFO 


E a a E EE E 


RAM_BITS 


DMA_CH [7:4] [RO Log | The Number of DMA Channels 
RAM_BITS [3:0] Ro o o jab O] The width of the RAM Data bus 


6.9.5.5.30 USB2_LINKINFO 


Description : LINK Information register 


0x07A OTG_LINKINFO register (Reset 0x5C) OTG_LINKINFO 


EC e H es ee ae T ee 


[7:4] Ah Connect/Disconnect Delay. 
Sets the wait to be applied to allow 
for the user s connect/disconnect 
filter in units of 533.3ns (the default 
WTCON setting corresponds to 2.667us). 
Note: When working in FS Interface 
mode, the timer values will be 
different: units of 666.63 ns and the 
default value of 3.33 us 
[3:0] hC ID Pullup Delay. 
Sets the delay to be applied from 
IDPULLUP being asserted to IDDIG 
being considered valid in units of 
WTID 4.369ms (the default setting 
corresponds to 52.43ms). Note: 
When working in FS Interface mode, 
the timer values will be different: 
units of 5.46 ms and the default 
value of 65.54 ms 
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6.9.5.5.31 USB2_VPLEN 


Description : VPLEN register 


0x07B OTG_VPLEN register (Reset 0x3C) OTG_VPLEN 


EC H ae a a E ETC 


: R/W i 


VBUS Pulse Length. 


Sets the duration of the VBus 
pulsing charge in units of 546.1 us 
(the default setting corresponds to 
32.77ms). 


Note: When working in FS Interface 
mode, the timer values will be 
different: units of 682.62 us and the 
default value of 40.96 ms 


6.9.5.5.32 USB2_HSEOF 


Description : HS_EOF register 


0x07C OTG_HSEOF register (Reset 0x80) OTG_HSEOF 


EAT 0] 8’h80 HS Time Buffer. Sets for High-speed 
transactions the time before EOF to 
HS_EOF stop beginning new transactions, in 
units of 133.3 ns (the default setting 
corresponds to 17.07 us) 


6.9.5.5.33 USB2_FSEOF 


Description : FS_EOF register 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1166 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ! SL8541E Device Specification 


ret ?7ftefs E EE EE 


Zem 2 0] 8'h77 FS Time Buffer. Sets for Full-speed 
transactions the time before EOF to 
FS_EOF stop beginning new transactions, in 
units of 533.3 ns (the default setting 
corresponds to 63.46 us) 


6.9.5.5.34 USB2_LSEOF 


Description : LS_EOF register 


rep? T E RSR EECH 


Zem 2 0] Ee LS Time Buffer. Sets for Low-speed 
transactions the time before EOF to 
LS_EOF stop beginning new transactions, in 
units of 1.067 us (the default setting 
corresponds to 121.6 us) 


6.9.5.5.35 USB2_SOFTRST 


Description : Soft reset register 


rep? tet]l=s|]«|]*)]?7)]"7)]°_ 


Reserved 
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[1] R/W 1’hO Reset All FFs in the XCLK clock 
domain. When a 1b1 is written to this 
bit, the XCLK clock domain reset will 
be asserted within a minimum delay 
of 7 cycles of the AHB clock. The 

ES output NRSTXO will be 
asynchronously asserted and 
synchronously de-asserted with 
respect to XCLK. This register is self 
clearing and always reads zero 


R/W ThO Reset All FFs in the AHB clock 
domain. When a 1b1 is written to this 
bit, the AHB clock domain reset will 
be asserted within a minimum delay 

NRST of 7 cycles of the AHB clock. The 
output NRSTO will be 
asynchronously asserted and 
synchronously de-asserted with 
respect to AHB clock. This register is 
self clearing and always reads zero 


6.9.5.5.36 USB2_TXMAXP_EPO 


Description : Tx Max Packet Size register 


OTG_TXMAXP_EP0 register (Reset 0x00) OTG_TXMAXP_EPO 


joxioo 
RI en HE E RER EE EECH RER 


MULT Max_Payload 


Type R/W 


Coo p S 
maT SR 
eeng Ja [RW [resava Tana = 


[15:11] R/W 5’b0 The register includes either 2 or 5 
MULT further bits that define a multiplier 
MULT which is equal to one more 

than the value recorded 


[10:0] R/W 11’b0 Maximum Payload Transmitted. This 

fields defines (in bytes) the 
maximum payload transmitted in a 
single transaction. The value set can 
be up to 1024 bytes but is subject to 

ees the constraints placed by the USB 
Specification on packet sizes for 
Bulk, Interrupt and Isochronous 
transfers in full-speed and high- 
speed operations 
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6.9.5.5.37 USB2_CSR_EPO 


Description : EPO Control and Status register 


EPO Control and Status register (Reset 0x00) OTG_TXMAXP_EPO 


joxioz 
Beggen chercher 


Reserved Flus Sen Setu Data | Sent TxP RxP 
E a i Da Sc End Stall E Gs 


| Type | epee far pf 
ieee 


The CPU writes a 1 to this bit to 
flush the next packet to be 
transmitted/read from the 
Endpoint 0 FIFO. The FIFO pointer 
is reset and the 

Flush_FIFO TxPktRdy/RxPktRdy bit (below) is 
cleared. Note: FlushFIFO should 
only be used when 
TxPktRdy/RxPktRady is set. At other 
times, it may cause data to be 
corrupted 


The CPU writes a 1 to this bit to 
ServicedSetupEnd clear the SetupEnd 
bit. It is cleared automatically 


The CPU writes a 1 to this bit to 
ServicedRxPktRdy clear the RxPktRdy 
bit. It is cleared automatically 


The CPU writes a 1 to this bit to 

terminate the current transaction. 
SendStall The STALL handshake 

will be transmitted and then this bit 

will be cleared automatically 


This bit will be set when a control 
transaction ends before the 
DataEnd bit has been set. 

An interrupt will be generated and 
the FIFO flushed at this time. The 
bit is cleared by 

the CPU writing a 1 to the 
ServicedSetupEnd bit. 


The CPU sets this bit: 
1. When setting TxPktRdy for the 
last data packet. 

DataEnd 2. When clearing RxPktRdy after 
unloading the last 
data packet. 
3. When setting TxPktRdy for a 


SetupEnd 
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It is cleared automatically. 


[2] 1’b0 This bit is set when a STALL 
handshake is 
SentStall we transmitted. The CPU should clear 
this bit. 


[1] 1’b0 The CPU sets this bit after loading 
a data packet into 
the FIFO. It is cleared automatically 
TxPktRdy R/W when 
a data packet has been 
transmitted. An interrupt is also 
generated at this point (if enabled). 
T’bO This bit is set when a data packet 
has been 
received. An interrupt is generated 
RxPktRdy when this bitis set. The CPU clears 
this bit by setting the 
ServicedRxPktRdy bit. 


6.9.5.5.38 USB2_COUNT_EPO 


Description : EPO Bytes Received Counter register 


0x108 OTG COUNT EPO register (Reset 0x00) OTG COUNT EPO 


EC RE aa T THE O H 


Reserved RX_CNTO 


RO 


0 


6.9.5.5.39 USB2_CFG_EPO 


Description : Core Configuration register 


OTG_CFG_EPO0 register (Reset 0xDE) OTG_CFG_EPO 


SoftConn UTMIDW 


RO RO 


1 0 
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Bulk Pkt Amalgamation. When set, 
the automatic 

amalgamation of bulk packets is 
selected 


Bulk Pkt Splitting. When set, the 
automatic splitting 
of bulk packets is selected 


Big Endian. When set, it indicates 
Big Endian 
ordering is selected 


High-Bandwidth ISO Support. 
When set to 1 
indicates High-bandwidth RX ISO 


Endpoint Support selected 


High-Bandwith ISO Support. When 
set to 1 indicates High-bandwidth 
TX ISO Endpoint Support selected 


Dynamic FIFO Sizing. When set to 
1 indicates Dynamic FIFO Sizing 
option selected 


[1] i Soft Connect. When set to 1 
SoftConn indicates Soft Connect/Disconnect 
option selected 


d UTMI Data Width. UTMI DataWidth 
Indicates selected UTMI+ data 
UTMIDW width: 
0: 8 bits; 
1: 16 bits 


6.9.5.5.40 USB2_TXMAXP_EP1(EP2-EP15) 


Description : Tx Max Packet Size register 


0x110(0x120...) ` | OTG TXMAXP_EP1(EP2-EP15) register (Reset 0x00) 


m on e a e a eee aes ea E e 


MULT Max_Payload 


[15:11] R/W 5’b0 The register includes either 2 or 5 
MULT further bits that define a multiplier 
MULT which is equal to one more 

than the value recorded 
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[10:0] 11’bO Maximum Payload Transmitted. This 

fields defines (in bytes) the 
maximum payload transmitted in a 
single transaction. The value set can 

Max Payload be up to 1024 bytes but is subject to 
the constraints placed by the USB 
Specification on packet sizes for 
Bulk, Interrupt and Isochronous 
transfers in full-speed and high- 
speed operation 


6.9.5.5.41 USB2_TXCSR_EP1(EP2-EP15) 


Description : TX Control and Status register 


0x112(0x122...) OTG_TXCSR_EP1(EP2-EP15) register (Reset 0x00) 


Auto DMA | FrcD | DMA Res Res Inco ClrD Sent Sen Flus Und FIF TxP 
Set Req ataT Req ene K ae ou Stall T H ONo 
Ena og = tEm 
ca 


| Type | | PW | [we | | PW | [we | 


S LA AEAEE EE 
eeng Jon [rw frese vaus [pesonn ——=* 


If the CPU sets this bit, TxPktRdy 
will be automatically set when data 
of the maximum packet size (value 
in TxMaxP) is loaded into the TX 
FIFO. If a packet of less than the 
maximum packet size is loaded, 


then TxPktRdy will have to be set 
manually. Note: Should not be set 
for either high-bandwidth 
Isochronous endpoints or 
high-bandwidth Interrupt endpoints 


The CPU sets this bit to enable the 
TX endpoint for Isochronous 
transfers, and clears it to enable 
the TX endpoint for Bulk or 
Interrupt transfers. 


The CPU sets this bit to enable the 
endpoint direction as TX, and 
clears the bit to enable it as Rx. 
Note:This bit only has any effect 
where the same endpoint FIFO is 
used for both TX and Rx 
transactions. 


[12] i The CPU sets this bit to enable the 
DMAReqEnab “o R/W 1'b0 DMA request for the TX endpoint 
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[11] The CPU sets this bit to force the 
endpoint data toggle to switch and 
the data packet to be cleared from 
the FIFO, regardless of whether an 

FrcDataTog ACK was received. This can be 
used by Interrupt TX endpoints that 
are used to communicate rate 
feedback for Isochronous 
endpoints. 

[10] The CPU sets this bit to select 
DMA Request Mode 1 and clears it 
to select DMA Request Mode 0. 

DMAReqMode Note: This bit must not be cleared 
either before or in the same cycle 
as the above DMAReqEnab bit is 
cleared 


EREECHEN 
EREECHEN 


[7] When the endpoint is being used 
for high-bandwidth Isochronous, 
this bit is set to indicate where a 
large packet has been split into 2 or 

e 3 packets for transmission but 
IncompTx WC 1'bO insüfficient 

IN tokens have been received to 
send all the parts. Note: In anything 
other than isochronous transfers, 
this bit will always return 0 


ClrDataTo The CPU writes a 1 to this bit to 
9 reset the endpoint data toggle to 0 


This bit is set when a STALL 
handshake is transmitted. The 

SentStall FIFO is flushed and the TxPktRdy 
bit is cleared (see below). The CPU 
should clear this bit. 


The CPU writes a 1 to this bit to 
issue a STALL handshake to an IN 
token. The CPU clears this bit to 

SendStall terminate the stall condition. Note: 
This bit has no effect where the 
endpoint is being used for 
Isochronous transfers 


The CPU writes a 1 to this bit to 
flush the latest packet from the 
endpoint TX FIFO. The FIFO 
pointer is 
reset, the TxPktRdy bit (below) is 
FlushFIFO cleared and an interrupt is 
generated. May be set 
simultaneously with TxPktRdy to 
abort the packet that is currently 
being loaded into the FIFO. Note: 
FlushFIFO should only 
be used when TxPktRay is set. At 
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other times, it may cause data to be 
corrupted. Also note that, if the 
FIFO is double-buffered, FlushFIFO 
may need to be set twice to 
completely clear the FIFO 
[2] The USB sets this bit if an IN token 
UnderRun WC 1'b0 is received when TxPktRdy is not 
set. The CPU should clear this bit. 
[1] e The USB sets this bit when there is 
FIFONotEmpty ES D at least 1 packet in the TX FIFO 


The CPU sets this bit after loading 
a data packet into the FIFO. It is 
cleared automatically when a data 
packet has been transmitted. An 
TxPktRdy R/W 1'b0 interrupt is also generated at this 
point (if enabled). TxPktRdy is also 
automatically cleared prior to 
loading a second packet into a 
double-buffered FIFO 


6.9.5.5.42  USB2_RXMAXP_EP1(EP2-EP15) 


Description : Rx Max Packet Size register 


0x114(0x124...) OTG_RXMAXP_EP1(EP2-EP15) register (Reset 0x00) 


EE EE ase easel ee ER 


MULT Max_Payload 


e 


Fe SS 
CORE 
eeng [ek [RW [resava Tana = 


[15:11] R/W 5’b0 The register includes either 2 or 5 
further bits that define a multiplier 
MULT which is equal to one more 
than the value recorded 


[10:0] R/W 11’b0 Maximum Payload Transmitted. This 
fields defines (in bytes) the 
maximum payload transmitted in a 
single transaction. The value set can 
Max Payload be up to 1024 bytes but is subject to 
= the constraints placed by the USB 
Specification on packet sizes for 
Bulk, Interrupt and Isochronous 
transfers in full-speed and high- 
speed operations 


6.9.5.5.43  USB2_RXCSR_EP1(EP2-EP15) 
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Description : RX Control and Status register 


0x116(0x126...) OTG_RXCSR_EP1(EP2-EP15) register (Reset 0x00) 


Auto DMA DMA Res Inco Ort? Sent Sen Flus Data | Over FIF RxP 
RS Req Req Sie SE ca Stall a Ze Error Run Sieg pa 
eis GES 
| Type | | PW | we | nu | ue | | Rw | | wo | 


ee ee eee ee 
eeng [ek [RW [reset vane [pesonn ———s 


[15] If the CPU sets this bit then the 
RxPktRady bit will be automatically 
cleared when a packet of 
RxMaxP bytes has been unloaded 
from the Rx FIFO. When packets of 

f less than the maximum 
AutoClear ROA ue packet size are unloaded, 
RxPktRdy will have to be cleared 
manually. When using a DMA to 
unload the RxFIFO, data is read 
from the RxFIFO in 4 byte chunks 
regardless of the RxMaxP 


[14] The CPU sets this bit to enable the 
Rx endpoint for lsochronous 
ISO R/W (bü transfers, and clears it to enable 
the Rx endpoint for Bulk/Interrupt 
transfers. 


[13] , The CPU sets this bit to enable the 
DMARegEnab ERKA R/W WA DMA request for the Rx endpoint. 


[12] Disable NYET. The CPU sets this 
bit to disable the sending of NYET 
handshakes. When set, all 
successfully received RX packets 

, are ACkd including at the point at 
ONY PUW Ri which the FIFO becomes full. 
Note: This bit only has any effect in 
high-speed mode, in which mode it 
should be set for all Interrupt 
endpoints 


[11] The CPU sets this bit to select 
DMAReqMode R/W 1'b0 DMA Request Mode 1 and clears it 
to select DMA Request Mode 0 


EREECHEN 


While D6(ISO)=1, The RX 
endpoint is enabled to do ISO 
transfer, this bit is meaningless. 
While D6(ISO)=0, 

‘1: CPU sets this bit to enable the 
RX endpoint to do INT transfer 
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RX endpoint to do BULK transfer 


This bit is set in a high-bandwidth 
Isochronous/Interrupt transfer if the 
packet in the Rx FIFO is incomplete 
because parts of the data were not 
IncompRx WC 1'b0 received. It is cleared when 
RxPktRdy is cleared. 
Note: In anything other than 
Isochronous transfer, this bit will 
always return 0. 


[7] , The CPU writes a 1 to this bit to 
CirDataTog R Baid ved reset the endpoint data toggle to 0 


This bit is set when a STALL 
SentStall handshake is transmitted. The CPU 
should clear this bit 


The CPU writes a 1 to this bit to 
issue a STALL handshake. The 
CPU clears this bit to terminate 
the stall condition. Note: This bit 
has no effect where the endpoint is 
being used for Isochronous 
transfers 


The CPU writes a 1 to this bit to 
flush the next packet to be read 
from the endpoint Rx FIFO. 

The FIFO pointer is reset and the 
RxPktRdy bit (below) is cleared. 
Note: FlushFIFO should only be 
used when RxPktRay is set. At 
other times, it may cause data to be 
corrupted. Also note that, if the 
FIFO is double-buffered, FlushFIFO 
may need to be set twice to 
completely clear the FIFO 


This bit is set when RxPktRady is set 
if the data packet has a CRC or bit- 
stuff error. It is cleared 

when RxPktRdy is cleared. Note: 
This bit is only valid when the 
endpoint is operating in ISO mode. 
In Bulk mode, it always returns zero 


This bit is set if an OUT packet 
cannot be loaded into the Rx FIFO. 
The CPU should clear this bit. 
Note: This bit is only valid when the 
endpoint is operating in ISO mode. 
In Bulk mode, it always returns zero 


This bit is set when no more 
packets can be loaded into the Rx 
FIFO. 


i This bit is set when a data packet 
W 1 
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should clear this bit when the 
packet has been unloaded from the 


Rx FIFO. An interrupt is generated 
when the bit is set 


6.9.5.5.44. | USB2_RXCOUNT_EP1(EP2-EP15) 


Description : Bytes Received Counter register 


KCSKOKOKOKOKRKOERESESESESESESESESER 


Res RX_CNT 
erve 


Lige | Of 
Rese | o Te tellt eod PAX]. |°]. 


ERREECHEN 


RxCount is a 15-bit read-only 
register that holds the number of 
data bytes in the packet currently in 
line to be read from the Rx FIFO. If 
the packet was transmitted as 
multiple bulk packets, the number 
given will be for the combined 
packet. 

The value returned changes as the 
FIFO is unloaded and is only valid 
while RxPktRdy (RxCSR.D0) is set 


6.9.5.5.45 USB2_TXTYPE_EP1(EP2-EP15) 


Description : TX Transaction Control register 


0x11A(0x12A...)_ | OTG_TXTYPE_EP1(EP2-EP15) register (Reset 0x00) 


Protocol 


[5:4] 2’b0 Protocol. This bit selects the 
Protocol required protocol for the TX 
endpoint: 
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00: Control 

01: Isochronous 
10: Bulk 

11: Interrupt 


Target Endpoint Number. The CPU 
should set this value to the endpoint 
number contained in the TX endpoint 
descriptor returned to the OTG 
Controller during device enumeration 


6.9.5.5.46 USB2_TXINTVAL_EP1(EP2-EP15) 


Description : TX Polling Interval register 


Ee) SO a | E 


[7:0] R/W 8’bO TX Polling Interval/NAK Limit. For 

Interrupt and Isochronous transfers, 
this field defines the polling interval 
for the currently-selected TX 

TXPI endpoint.For Bulk mode, this field 
sets the number of 
frames/microframes after which the 
endpoint should timeout on receiving 
a stream of NAK responses 


6.9.5.5.47 USB2_RXTYPE_EP1(EP2-EP15) 


Description : RX Transaction Control register 


0x11C(0x12C...) | OTG_RXTYPE_EP1(EP2-EP15) register (Reset 0x00) 


S e a GE 


Reserved Protocol 


Field Name C L Reset Value | Description = e] 
P | [5:4] 2’b0 Protocol. This bit selects the 
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endpoint: 

00: Control 

01: Isochronous 
10: Bulk 

11: Interrupt 


The CPU should set this value to the 
endpoint number contained in the Rx 
endpoint descriptor 

returned to the usb control during 
device enumeration 


6.9.5.5.48  USB2_RXINTVAL_EP1(EP2-EP15) 


Description : RX Polling Interval register 


0x11D(0x12D...) | OTG_RXTYPE_EP1(EP2-EP15) register (Reset 0x00) 


5 E HE T a Ee GE 


RX Polling Interval/NAK Limit. For 
Interrupt and Isochronous transfers, 
this field defines the polling interval 
for the currently-selected RX 
endpoint.For Bulk mode, this field 
sets the number of 
frames/microframes after which the 
endpoint should timeout on receiving 
a stream of NAK responses 


6.9.5.5.49 USB2_FIFOSIZE_EP1(EP2-EP15) 
Description : FIFO Size register 


0x11F(0x12F...) | OTG_FIFOSIZE_EP1(EP2-EP15) register (Reset 0x00) 


RX_FIFO_Size TX_FIFO_Size 
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[7:4] 4’b0 FIFOSize is an 8-bit Read-Only 
7 register that returns the sizes of the 
WESTER FIFOs associated with the selected 
additional TX/Rx endpoints. 


[3:0] 4’b0 FIFOSize is an 8-bit Read-Only 
‘ register that returns the sizes of the 
U HIFO-SiZe FIFOs associated with the selected 
additional TX/Rx endpoints. 


6.9.5.5.50 USB2_FIFO_CHECK 


Description : FIFO Time out Check register 


FIFO Time out Check register (Reset 0x80) FIFO Time out Check 


(om. 
EC EE KEE 


FIFOCHECK FIFOCHECK 
_EN 


R/W 


0 


CEO CHECK [7:1] R/W 740 Setting the period of check data in 
FIFO 
R/W 1’b0 Setting the mode of fifochecck. =1 
FIFO_CHECK_EN will active FIFO time out 
methodology 


6.9.5.5.51 USB2_FIFO_CNT 


Description : FIFO Time out Count register 


FIFO Time out Count register (Reset 0x80) FIFO Time out Count 


FIFOCOUNT 


[7:0] 8’h80 When time =AHB clock period* 
fifocheckreg* fifotimeout * 32 and 
there is no new data write in FIFO , 
FIFO_COUNT the data stored in FIFO will be 
transferred by DMA to DDR. (note 
suspend time = 3 ms, so pls do not 
let it larger than 3 ms) 
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6.9.5.5.52 USB2_EXT_CSR 


Description : External Control register 


External Control register (Reset 0x00) External Control 


Reserved | HOST_Mode HOST_Force 
_Force _En 


R/W R/W 


0 0 


1= enable OTG SRP protocol 

While HOST_force_en =1 
HOST_Mode_Force R/W 1'b0 1 : DEVICE mode 

0 : HOST mode 

Setting the mode force host or 
HOST_Force_En R/W 1'bO device, 1=SW force enable/O= SW 

force disable 


6.9.5.5.53 USB2_LISTEND_INT_STS 


Description : TX LISTEND Interrupt Status register 


0x34C TX LISTEND Interrupt Status register (Reset 0x00) TX LISTEND INT STS 


Tate [me [me [mele tw [me [mem 
LS Es Ea eee E HIE HIRR REE ` 


[15] When TX EP15 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
TX_Listend_Int15 1'b0 ee e lee setto 
LISTEND_INT_EN bit 15 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 
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the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
and this bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 14 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP13 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
and this bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 13 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP 12 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
and this bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 12 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP11 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
and this bit will be set to 1 
Active only when 


TX_Listend_Int13 


TX_Listend_Int12 


TX_Listend_Int11 


LISTEND_INT_EN bit 11 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP10 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
and this bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 10 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


TX_Listend_Int10 


When TX EPO send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 9 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


TX_Listend_Int9 


When TX EP8 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 8 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


TX_Listend_Int8 
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When TX EP7 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 7 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


TX_Listend_Int7 


When TX EP6 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 6 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


TX_Listend_Int6 


When TX EP5 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 5 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP4 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_En bit 4 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EPS send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 3 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


TX_Listend_Int5 


TX_Listend_Int4 


TX_Listend_Int3 


When TX EP2 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 2 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


TX_Listend_Int2 


When TX EP1 send the data in the 

list end NOD (transferred by DMA), 

a TX interrupt will launch, and this 
TX_Listend_Int1 bit will be set to 1 

Active only when 

LISTEND_INT_EN bit 1 =1; and 

LISTEND_INT_CLR bit 15 =1 clear 
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C CE L S 


6.9.5.5.54 USB2_LISTEND_INT_EN 
Description : TX LISTEND Interrupt Enable register 


TX LISTEND Interrupt Enable register (Reset 0x00) TX LISTEND INT EN 


Res 
tee tee tee tee i isi SE 
nd nd nd nd 
En6 En5 En4 En3 Ge 


Tope ew [en [ee fee TTT Te T T [| 


y [15] e When ‘1’, the TX_Listend_Int15 
TX_Listend_En15 E R/W Ubu willactive 
, [14] R/W e When ‘1’, the TX_Listend_Int14 
TX_Listend_En14 a 1'bO will active 
3 [13] R/W ; When ‘1’, the TX_Listend_Int13 
TX_Listend_En13 Se 1'b0 WITT 
[12] R/W i When ‘1’, the TX_Listend_Int12 
TX_Listend_En12 i 1'b0 will activé 
x [11] R/W , When ‘1’, the TX_Listend_Int11 
TX_Listend_En11 GANS 1'b0 will active 
: [10] R/W f When ‘1’, the TX_Listend_Int10 
TX_Listend_En10 at wi 1'b0 will Active 
active 
active 
active 
active 
active 
active 
When ‘1, the TX_Listend_Int3 will 
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[Reseves fim [roid L S 


6.9.5.5.55 USB2_LISTEND_INT_CLR 


Description : TX LISTEND Interrupt Clear register 
an | TXLISTEND Inerupt Clear register (Reset 0x00) ` Lg CLR | 
| Bit [is || is E ufoles|et7te}siatsie2tiio 
TX TX TX TX TX TX TX TX TX TX TX TX TX TX TX 


Res 


5 4 3 2 1 0 
J eee 


, [15] i When ‘1’, the TX_Listend_Int15 
TX_Listend_Clr15 | R/W 1'b0 will be clèaréd 
l [14] R/W i When ‘1’, the TX_Listend_Int14 
TX_Listend_Clr14 Ca 1'b0 will’ beclearad 
l [13] R/W i When ‘1’, the TX_Listend_Int13 
TX_Listend_Clr13 HH] 6 1'b0 will be cleared 
: [12] R/W l When ‘1’, the TX_Listend_Int12 
TX_Listend_Clr12 TS ANY 1'b0 will be cleared 
[11] R/W i When ‘1’, the TX_Listend_Int11 
TX_Listend_Clr11 ONI | 1'bO will beclearad 
y [10] R/W i When ‘1’, the TX_Listend_Int10 
TX_Listend_Clr10 du 1'bO will be-cièared 
A R/W , When ‘1’, the TX_Listend_Int9 will 
TX_Listend_Clr8 R/W 1'b0 When ‘1’, the TX_Listend_Int8 will 
be cleared 
TX_Listend_Clr7 [7] R/W 1'b0 When ‘1’, the TX_Listend_Int7 will 
be cleared 
TX_Listend_Clr6 R/W 1'b0 When ‘1’, the TX_Listend_Int6 will 
be cleared 
TX_Listend_Clr5 [5] R/W 1'b0 When ‘1’, the TX_Listend_Int5 will 
be cleared 
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TX Ustend Lee When ‘1’, the TX_Listend_Int3_ will 
be cleared 
TX_Listend_Clr2 i When ‘1’, the TX_Listend_Int2 will 
1'bO 
be cleared 


TX_Listend_Clr1 When ‘1’, the TX_Listend_Int1 will 
a, mme cleared 


| Reseved mg | Reseved ` 
6.9.5.6 USB2 DMA Register Descriptions 
6.9.5.6.1 DMA_PAUSE 


Description : DMA PAUSE register 


DMA PAUSE 


DST Outsta SRC , Outsta PAU 
E e EE 
Field Name Bit TRW Reset Value | Description 


DMA_PAUSE_STATUS | [16] 1’b0 DMA Pause status. 
0 : In active state. 
1: In Pause state. 
DST_Outstanding_Num | [4:3] R/W 2’b11 AXI write outstanding number, 
min is 1 max is 3 
SRC_Outstanding_Num | [2:1] R/W 2’b11 AXI read outstanding 
number,min is 1 max is 3 


DMA_PAUSE R/W 1’b0 Active High, pause all the 
channels. 
Note: If “DMA_PAUSE” 
asserted active when the DMA 
is busy, DMA would finish the 
current fragment before enter 
Pause State. 
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6.9.5.6.2 DMA_FRAG_WAIT 


Description : DMA frag wait register 


ERRECHEN 
Pex [oo [e e e e es e a ea CHERE 


Reserved CHN_ARB_SEL Reserved 


EC E EE AAEE 


| Name | DMA_FRAG_WAIT 
Type 


Field Name Type | Reset | Description 

Value 
CHN_ARB_SEL [28:24] [RO |5b0 | Channel Arbitrator Selection Status; 
DMA_FRAG_WAIT [15:0] 15'b0 | Fragment Wait Time. With unit of AHB clock. 


6.9.5.6.3 DMA_INT_RAW_STS 


Description : DMA Interrupt RAW status register 


re aele elr s] ela ea ele e fe 


R o chn3 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chni chn1 chn1 
GSMS 0_int ca int CS int | 7_int A int ES int | 4_int ca int | 2_int | 1_int cx int ER int Ea int | 7_int 
Type | no | FO 


chn1 chn1 chn1 chn1 chn1 chn1 chn1 chn9 | chn8 | chn7 | chn6 | chn5 | chn4 | chn3 | chn2 | chn 
ES ES ES CS ES ES CS int int int int int int int int int 


| Type | 


Field Name R/W | Reset | Description 
Value 
chn30_int [29] 1'bO DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
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[28] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[27] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[26] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[25] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[24] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[23] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[22] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[21] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[20] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[19] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[18] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[17] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[16] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[15] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[14] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[13] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[12] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[11] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[10] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

1'bO DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

ei [RO Im | DMA channel interrupt 1: Interrupt need to be 
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ll TI served 0: No Interrupt need to be served 

chnég_int [7] 1'bO DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

chn7_int 1'bO DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

chné_int [5] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

chn5_int [4] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 


chn4_int [3] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn3_int [2] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn2_int [1] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn1_int 1'bO DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 


6.9.5.6.4 DMA_INT_MASK_STATUS 


Description : DMA Interrupt MASK status register 


Pen [or] |] | [s| elma] a] || | 

rm en [os] ees ff 
0_int cal a 7_int | 6_int | Sint | 4 int | 3_int | 2 int | 1_int | O int | 9 int | 8 int | 7_int 

ZT ` = ENER 

FCCC 


chn1 chn1 chn1 chn1 chn1 chn1 chn1 chn9 | chn8 | chn7 | chn6 | chn5 | chn4 | chn3 | chn2 | chni 
Ca CS 4 int ca ES 1_int ca int int int int int int int int int 


| Type | 


Field Name R/W | Reset | Description 
Value 
chn30_int [29] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn29_int [28] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
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[27] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[26] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[25] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[24] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[23] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[22] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[21] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[20] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[19] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[18] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[17] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[16] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[15] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[14] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[13] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[12] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[11] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

[10] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

1'bO DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

1'bO DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

mm [RO Im | DMA channel interrupt 1: Interrupt need to be 
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ll TI served 0: No Interrupt need to be served 

chn7_int 1'bO DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

chné_int [5] 1'bO DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

chn5_int [4] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 


chn4_int [3] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn3_int [2] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn2_int [1] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn1_int 1'bO DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 


6.9.5.6.5 DMA_REQ_STS 


Description : DMA channel request valid status register 


SES DMA_REQ_STS register SS SE DMA_ Eat Es 
| 29 | 28 | 27 | 26 | 25 | 


chn3 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chni chn1 chn1 
Reserved Ge Dep Set den SC SS SCH SCH ~ e SCH SC? Get Ge 


| Type | 


chn1 chn1 chn1 chn1 chn1 chn1 chn1 chn9 | chn8 | chn7 | chn6 | chn5 | chn4 | chn3 | chn2 chn1 
E re > re S re S re S re a E re req req req req req req req req “req 


| Type | 


Field Name R/W | Reset | Description 
Value 
chn30_req [29] (bü DMA Channels Request Status. 
0 : No Request need to be served. 
1 : Request need to be served. 
chn29_req [28] 1'bO DMA Channels Request Status. 
0 : No Request need to be served. 
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chn28_req DMA Channels Request Status. 
0 : No Request need to be served. 
1 : Request need to be served. 


chn27_req (bü DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn26_req (bü DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn25_req 1'bO DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn24_req (bü DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn23_req (bü DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn22_req 1'bO DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn21_req (bü DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn20_req (bü DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn19_req (bü DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn18_req (bü DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn17_req 1'bO DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn16_req [15] (bü DMA Channels Request Status. 

0 : No Request need to be served. 
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chn15_req [14] (bü DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn14_req 13] (bü DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn13_req (bü DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn12_req 1'bO DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chni1_req DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn10_req DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn9_req DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn4_req [3] 

1 : Request need to be served. 
chn3_req [ DMA Channels Request Status. 

0 : No Request need to be served. 
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chn2_req [1] DMA Channels Request Status. 
S : No Request need to be served. 
: Request need to be served. 


chni_req DMA Channels Request Status. 
0 : No Request need to be served. 
1 : Request need to be served. 


6.9.5.6.6 DMA_EN_STATUS 


Description : DMA channel enable status register 


oxo o DMA_REQ_STS register (Reset 0x00) 
Pen [si [ol [sl 7] [sll slalalm| |e 


Reseed chn3 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chni chn1 chn1 
SS ES CS ca a ca ES ca ES ca ca E SS a 


| Type | 


chn1 chn1 chn1 chn1 chn1 chn1 chn1 chn9 | chn8 | chn7 | chn6 | chn5 | chn4 | chn3 | chn2 | chni 
ES ES ES ES ES ES ES en en en en en en en en en 


| Type | 


Field Name R/W | Reset | Description 
Value 


chn30_en [29] i DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 
chn29_en [28] DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 
chn28_en [27] DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 
chn27_en [26] DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 
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0 : Channel Not Enabled. 
1 : Channel Enabled 
i 


1'b0 DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 
chn24_en DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 
chn23_en DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 
DMA Channels Enable Status. 


0 : Channel Not Enabled. 
chn14_en 


— 


1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 
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1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


[1 1'bO DMA Channels Enable Status. 
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A : Channel Not Enabled. 

: Channel Enabled 

chn12_en [11] DMA Channels Enable Status. 

0 : Channel Not Enabled. 

1 : Channel Enabled 
[10] DMA Channels Enable Status. 
í 


0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
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1 : Channel Enabled 
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chn6_en [5] 1'bO DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 
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6.9.5.6.7 DMA_DEBUG_STATUS 


Description : DMA debug status register 


Pee [a] = [= [el [s[s[ala[@[a[™| lel vo 


dma 
Reserved _bus Reserved 


Field Name Type | Reset | Description 

Value 
DMA_BUSY [20] | RO Ing | DMA Busy Status. 
HREADYI_DMA nei [RO |1b1 | DMAHREADY input status. 
MAIN_FSM_STS [12:8] | RO |5b0 | MAIN FSM status 
SRC_FSM_STS [7:4] | RO |4'bo | Source Side FSM status. 
DEST_FSM_STS [3:0] | RO Lang | Destination Side FSM status. 


6.9.5.6.8 DMA_CHN_PAUSE 


Description : DMA channel pause register 
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Reserved 


Field Name Type | Reset | Description 
Value 


CHN CLEAR STS {31} | RO | 15’b0 | Channel int clear status sd int | Channel int clear status status 


CHN_PAUSE_STS 1’b0 Channel Pause status. 
0 : In active state. 
1: In Pause state. 
CHN_CLEAR [15] R/W Channel clear enable 
0 : clear disable 
1: clear enable 


CHN_PAUSE R/W Channel Pause Enable. 
0 : Channel in active mode. 
1 : Channel pause. 
Active high, only pause the channel. If the 
CHN_PAUSE asserted when the channel is busy, it 
should be paused after the current fragment 
finished. 


6.9.5.6.9 DMA_CHN_CFG 


Description : DMA channel config register 
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swtch_mode req_mode 


ame | e 


a 


Field Name Type | Reset | Description 
Value 


SWT_MODE [27:26] | RW Data Switch mode selection. 
2’b00 : ABCD => ABCD 
2’b01 : ABCD => DCBA 
2’b10 : ABCD => BADC 
2’b11 : ABCD => CDAB 


REQ_MODE [25:24] | RW 4 Request mode, For Full DMA channel: 
2’b00 : Fragment; 
2’b01 : Block; 
2’b10 : Transaction; 
2’b11 : Link List; 
CHN_BURST_SEL [18] RW AXI Burst length Select : 
1’bO : burst 8; 
1’b1 : burst 16; 
2 


1’b0 
CHN_PRIORITY [17:16] | RW bü Channel Request Priority. Four level of Priority 
supported as list : 
2’b00 ` Lowest priority. 
2’b01 : Secondary lowest priority. 
2’b10 : Tertiary lowest priority. 
2’b11 : Highest priority. 
w [wh 


CHN_IOC_FLAG Block int and start int enable O:disable 1:enable 
CHN_SP_FLAG Short packet flag 


CHN_LLIST_NODE_VLD 1: node cfg is ready; 0: to fetch list node from 
DDR 
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CHN_LLIST_END [1] R/W | 1’b0 Link list end flag. Active only when “LLIST_EN” 
asserted. 
1’b0 


Channel Enable: 
0 : Disable the channel. 
1 : Enable the channel. 


6.9.5.6.10 DMA_CHN_INT 


Description : DMA channel interrupt register 


0xC08 DMA_CHN_CFG register (Reset 0x00) 
Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


- a: 


| Type | 


Reserved i e 
W n 


d en n n en 
GH FDS DDR 


Field Name Type | Reset | Description 
Value 
CHN_START_INT_CLR [27] WO 1’b0 Request valid but channel enable 
is disable interrupt clear. 


egener Je [Po RE H 


CHN_START_INT_MASK_STS [19] 1’b0 Request valid but channel enable 
is disable masked interrupt status. 

CHN_LLIST INT MASK STS [18] 1’b0 Channel Link list Masked interrupt 
status. 

CHN BLK_INT_ MASK STS [17] GEES) Channel Block Masked interrupts 
status. 


CHN_FRAGMENT_INT_MASK STS ` (ng | RO | 1’b0__| Channel Fragment Masked 
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WE ee 
ptt} [RO | 3'0_| Reserved, 


CHN CLEAR INT RAW STS [13] [RO |10 | Clear int status 


CHN_START_INT_RAW_STS [11] 1’b0 Request valid but channel enable 

is disable raw interrupts status. 
CHN LUST INT RAW STS [10] | RO |1'bO | Channel Link List interrupts status. 
CHN BLK INT RAW STS Ia po (mm | Block done interrupt status. 


CHN_FRAGMENT_INT_RAW_STS 1’b0 Fragment done Raw interrupt 
status. 
CHN CLEAR INT EN Channel clear int enable 


CHN_START_INT_EN [3] R/W |1b0 Request valid but channel enable 
is disable interrupt enable. 
CHN_LLIST_INT_EN Link list done interrupt enable 


CHN_BLK_INT_EN Block done interrupt enable. 
CHN_FRAGMENT_INT_EN fo) = | Rw Im | Fragment done interrupt enable. 


6.9.5.6.11 DMA_CHN_ADDR 


Description : Channel address register 


Pex [a [| CE3 EE EHEHE EG EEE 
mel 


= 


ee eg 
Li Ree EE Bae EEE 
| pe islnlsleintwtelellelelvtslslie 
Lige) NAR 


CHN_ADDR 


S 


Field Name Type | Reset | Description 
Value 


CHN_ADDR [31:0] 32’b0 | Channel Source/Destination Address 


6.9.5.6.12 DMA_CHN_LEN 


Description : dma channel length 
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m [a [=[=[=l7[=[s[=l=/=] a [*| ele] w]e 
C 


CHN_BLK_LEN 


CHN_FRAG_LEN 


S 
Peele lel PP PP PPP TPT 


CIE EC CERN EE ae a 


Field Name Type | Reset | Description 
Value 


PBLKLEN LEN gd 16] | RW 160 | b0 | 160 Í Block Length, with byte unit. ( Max 64K-1 bytes ) 


tel LEN [15: SE bet 16'bO Fragment Length, with byte unit. ( Max 64K-1 
bytes ) 


6.9.5.6.13 DMA_CHN_LLIST_PTR 


Description : DMA channel link-list pointer 


DMA_CHN_LLIST_PTR register (Reset 0x00) 
Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Memel SLR 


CHN_LLIST_PTR 


cew gee T at Pea [Pr C ae sie 


CHN_LLIST_PTR 


= 
CHO cc HRH 


Field Name Type | Reset | Description 
Value 


LLIST_PTR [31:0] | R/W |320 |link list pointer. 


6.9.5.6.14 DMA CHN ADDR H 
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Description : DMA channel address High bit register 


Pee [= [el eae] saleen] o|] 
C 


Reserved 


Field Name Type | Reset | Description 
Value 
LLIST_PTR[35:32] [7:4] Link List pointer. 
CHN_ADDR[35:32] [3:0] Channel Source/Destination Address 


6.9.5.6.15 DMA_CHN_REQ 


Description ` 0x1c 


Cn [ao e e] es o a aa eo ao re or ae 


Reserved 


Field Name Type | Reset | Description 
Value 


C J8 [aw [10 [ramerReget C= 
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6.9.6 Application Notes 


6.9.6.1 USB reset 


When a reset condition is detected on the USB, the core performs the following actions: 


HSets OTG_FADDR to 0, 

Sets OTG_INDX to 0, 

Flushes all endpoint FIFOs, 

Clears all control/status registers, 
Enables all interrupts, except Suspend 
Generates a Reset interrupt 


6.9.6.2 Peripheral Mode: IN transactions 


When the core is operating in Peripheral mode, data for IN transactions is handled through the core s 
Tx FIFOs. The sizes of the Tx FIFOs for Endpoints 1 to 15 are through the OTG TX FIFO size register. 
The maximum size of data packet that may be placed in a TX endpoint’s FIFO for transmission is 
programmable and is determined by the value written to the OTG TX max packet size register for that 
endpoint (maximum payload, number of transactions/microframe (where applicable)). Where dynamic 
FIFO sizing is selected, the use of single or double packet buffering is part of the specification for the 
endpoint FIFO. When double packet buffering is enabled, two data packets can be buffered in the 
FIFO: when single packet buffering is enabled, only one packet can be buffered even if the packet is 
less than half the FIFO size. The maximum packet size set for any endpoint must not exceed the FIFO 
size. You shouldalso note that the OTG_TXMAXP should not be written to while there is data is in the 
FIFO as unexpected results may occur 


6.9.6.3 Single packet buffering 


If the size of the Tx endpoint FIFO is less than twice the maximum packet size for this endpoint (as set 
in the OTG_TXFSZ, register), only one packet can be buffered in the FIFO and single packet buffering 
is enabled. As each packet to be sent is loaded into the Tx FIFO, the TxPktRdy bit in OTG TX control 
and status (DEVICE) register needs to be set. If the AutoSet bit in OTG_TXCSR is set, the TxPktRdy 
bit will be automatically set when a maximum-sized packet is loaded into the FIFO. For packet sizes 
less than the maximum, TxPktRdy will always have to be set manually (i.e. by the CPU). When the 
TxPktRady bit is set, either manually or automatically, the FIFONotEmpty bit in OTG_TXCSR is also set 
and the packet is ready to be sent. When the packet has been successfully sent, both TxPktRdy and 
FIFONotEmpty will be cleared and the appropriate Tx endpoint interrupt generated (if enabled). The 
next packet can then be loaded into the FIFO. 


6.9.6.4 Double packet buffering 


If the size of the TX endpoint’s FIFO is at least twice the maximum packet size for this endpoint (as set 
in the OTG_TXFSZ register), two packets can be buffered in the FIFO and double packet buffering is 
enabled. As each packet to be sent is loaded into the TX FIFO, the TxPktRdy bit in OTG_TXCSR 
needs to be set. If the AutoSet bit in OTG_TXCSR is set, the TxPktRdy bit will be automatically set 
when a maximum-sized packet is loaded into the FIFO. For packet sizes less than the maximum, 
TxPktRdy will always have to be set manually (i.e. by the CPU). When the TxPktRady bit is set, either 
manually or automatically, the FIFONotEmpty bit in OTG_TXCSR will also be set. TxPktRdy is then 
immediately cleared (and an interrupt generated, if enabled). A second packet can now be loaded into 
the TX FIFO and TxPktRdy set again (either manually or automatically if the packet is the maximum 
size). Both packets are now ready to be sent. When the first packet has been successfully sent, 
TxPktRdy will be cleared and the appropriate Tx endpoint interrupt generated (if enabled) to signal that 
another packet can now be loaded into the Tx FIFO. The state of the FIFONotEmpty bit at this point 
indicates how many packets may be loaded. If the FIFONotEmpty bit is set then there is another 
packet in the FIFO and only one more packet can be loaded. If the FIFONotEmpty bit is clear then 
there are no packets in the FIFO and two more packets can be loaded. 
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6.9.6.5 Host mode: device setup 


Prior to accessing any device as a host whether for point-to-point communications or for multi-point 
communications via a hub the relevant OTG_TXFADn registers need to be set for each used Rx or Tx 
endpoint to record the function address of the device being accessed. Where a full- or low-speed 
device is connected to the core via a high-speed USB 2.0 hub, details of the hub address and the hub 
port also need to be recorded in the corresponding OTG_TXHADn and OTG_TXHPn registers. This 
allows the core to support split transactions. In addition the speed at which the device operates (high, 
full or low) needs to be recorded in the OTG_TYPEO, OTG_TXTYPE or OTG_RXTYPE registers for 
each endpoint that is accessed by the device. For multi-point communications, it should be noted that 
the settings in these registers record the current allocation of the core s endpoints to the functions 
associated with the attached devices. To maximize the number of devices supported, the core allows 
this allocation to be changed dynamically simply by updating the address and speed information 
recorded in these registers. Any changes in the allocation of endpoints to device functions need to be 
made following the completion of any on-going transactions on the endpoints affected. Further 
information on allocating endpoints to device functions and switching between different allocations is 
given in the USB core’s programmer s guide. 


6.9.6.6 Host mode: IN transactions 


When the core is operating as a host, IN transactions are handled in a similar manner to the 


way in which OUT transactions are handled when the core is operating as a peripheral except that the 
transaction needs first to be initiated by setting the ReqPkt bit in OTG_RXCSR. This indicates to the 
transaction scheduler that there is an active transaction on this endpoint. The transaction scheduler then 
sends an IN token to the target function. When the packet is received and placed in the Rx FIFO, the 
RxPktRdy bit in OTG_RXCSR) is set and the appropriate Rx endpoint interrupt is generated (if enabled) 
to signal that a packet can now be unloaded from the FIFO. When the packet has been unloaded, 
RxPktRdy should be cleared. The AutoClear bit in the OTG_RXCSR register can be used to have 
RxPktRdy automatically cleared when a maximum sized packet has been unloaded from the FIFO. There 
is also an AutoRegq bit in OTG_RXCSR which causes the ReqPkt bit to be automatically set when the 
RxPktRdy bit is cleared. The AutoClear and AutoReq bits can be used with an external DMA controller to 
perform complete Bulk transfers without CPU intervention. If the target function responds to a 
Bulk/Interrupt IN token with a NAK, the core will keep retrying the transaction until any NAK Limit that has 
been set has been reached. If the target function responds with a STALL, however, the core will not retry 
the transaction but will interrupt the CPU with the RxStall bit in the OTG_RXCSR register set. If the target 
function does not respond to the IN token within the required time (or there was a CRC or bit-stuff error in 
the packet), the core will retry the transaction. If after three attempts the target function has still not 
responded, the core will clear the ReqPkt bit and interrupt the CPU with the Error bit in OTG_RXCSR set. 


Note: Inthe case of high-bandwidth Interrupt transactions, the host will attempt 2 or 3 transactions 
during a single microframe and generate an interrupt when all packets have been received. If any of 
these transactions is not acknowledged by a Device, no further transactions will be attempted during the 
same microframe. 


6.9.6.7 Host mode: OUT transactions 


When the core is operating as a host, OUT transactions are handled in a similar manner to the way IN 
transactions are handled when the core is operating as a peripheral. The TxPktRady bit in the 
OTG_TXCSR register needs to be set as each packet is loaded into the TxFIFO and the AutoSet bit in 
OTG_TXCSR can be used to cause the TxPktRdy bit to be automatically set when a maximum sized 
packet has been loaded into the FIFO. Again, the AutoSet bit can be used with an external DMA 
controller to perform complete Bulk transfers without CPU intervention. If the target function responds to 
the OUT token with a NAK, the core will keep retrying the transaction until any NAK Limit that has been 
set has been reached. If the target function responds with a STALL, however, the core will not retry the 
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transaction but will interrupt the CPU with the RxStall bit in the OTG_TXCSR register set. If the target 
function does not respond to the OUT token within the required time (or there was a CRC or bit-stuff error 
in the packet), the core will retry the transaction. If after three attempts the target function has still not 
responded, the core will flush the FIFO and interrupt the CPU with the Error bit in OTG_TXCSR set. 


6.9.6.8 Babble 


The core will not start a transaction until the bus has been inactive for at least the minimum interpacket 
delay. It will also not start a transaction unless it can be finished before the end of the frame. If the bus is 
still active at the end of a frame then the core will assume that the function it is connected to has 
malfunctioned and will suspend all transactions and generate a babble interrupt 


6.9.7 Synchronizer implementation 


The USB2_DRD module use two types Synchronizer , the standard sig_sync cell and async fifo, in order 
to avoid sync issue. 


6.10 GSP 


6.10.1 Overview 


This document mainly describes the implement of GSP module. The module is hardware Graphic Signal 
Processor, which mainly includes blending, scaling, color format convert, input-rotation, and output- 
rotation function. 


6.10.2 GSP Module specification 


6.10.2.1 Feature list 


Feature list: 


@ Add Qos signal in AXI bus 

@ Support input size: 8191x8191 (clip picture); output size: 8191x8191. 

@ Support 2 layer alpha z-order(layerO) blending and color key,including 1 layer scaling and 1 
layer(YUV) and background . 

Support background layer fill depend on RGB register. 

Support LO YUV420-2p/YUV420-3p/RGB888/ARGB888/RGB565 input rotation 

No support scaling in LO RGB888/ARGB888/RGB565 input rotation mode 

Support scaling from 1/4 ~4 in yuv input rotation mode 

Support Layer1 register shadow. 

Need even pitch in clipping in YUV420_2p/3p image mode. 

Need even pitch in clipping in YUV422_ 2p image mode. 

Znum0/znum1 need configure to different 0/1 seperately whether LayerO/layer1 disable. 
Clip_start/clip_size/pitchx/heighx need 2pixel aligned in x/y direction when scaling 1/2 down sample 
mode 

Clip_start/clip_size/pitchx/heighx need 4pixel aligned in x/y direction when scaling 1/4 down sample 
mode 

Support 90,180 and 270 degree rotation, flip horizontal and flip vertical for blending/scaling output. 
Support configurable work mode for scaling and blending. 

R (LO+L1) scale 

R LO(scale)+L1 

@ No support RGB/alpha swap mod in input layerx pallet mode. 

@ Support clipping; 
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@ Support one layer scaling from 1/16~4, vertical 4/6/8 tap, horizontal 4/6/8 tap in image layer. 
@ Support 1/2, 1/4 down sample in vertical/horizontal direction in image layer( LO). 
@ support OSD layer scaling from 1/4~4. 
@ Support alpha scaling. 
@ Support ARGB input scaling. 
@ Support 6 color space convert matrix for rgb to yuv in destination output. 
@ Support 6 color space convert matrix for yuv to rgb in LO input 
@ Support dithering RGB888 to RGB565; 
@ Support endian configures. 
@ Support under input mode in LayerO (image) layer: 
3-plane: YUV420_3p; YV12(YUV420_ 3p UV 16align), 
2-plane: YUV422, YUV420; 
1-plane: ARGB888, RGB888, RGB565 
@ Support under input mode in Laver (osd) layer: 
1-plane: ARGB888, RGB888, RGB565 
@ Support under output mode : 
3-plane: YUV420, 
2-plane: YUV422, YUV420,; 
1-plane: ARGB888, RGB888 (24bit/32bit), RGB565; 
Format Data Mapping(big endian) 
YUV422 
Y | [7:0] UV | [15:8] | [7:0] 
YO VO UO 
Y1 V2 U2 
Y2 V4 U4 
Y7 V14 =| U14 
The U/V data is half of the Y data in horizontal. 
Data address should be half-word aligned,(include 2 pixels) 
YUV420_ 2p 
Y | [7:0] UV | [15:8] | [7:0] 
YO VO UO 
Y1 V2 U2 
Y2 V4 U4 
Y7 Vi4 =| U14 


The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 


YUV420_ 3p 1-plane: 


[31:24] [23:16] [15:8] [7:0] 
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Y3 Y2 Y1 YU 
Y7 Y6 Y5 Y4 
2-plane: 
[31:24] | [23:16] [15:8] [7:0] 
U3 U2 U1 UO 
U7 U6 U5 U4 
3-plane: 
[31:24] [23:16] [15:8] [7:0] 
V3 V2 V1 VO 
V7 V6 V5 V4 


The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 


RGB888 
[31:24] [23:16] [15:8] [7:0] 
Reserved RO GO BO 
Reserved R1 G1 B1 
ARGB888 
[31:24] [23:16] [15:8] [7:0] 
AO RO GO BO 
A1 R1 G1 B1 
RGB565 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
R1 G1 B1 RO GO BO 
R3 G3 B3 R2 G2 B2 
All input/output data support 4 endian mode(32bit) 
endian [31:24] [23:16] [15:8] [7:0] 
mode Byte3 Byte2 Bytet ByteO 
00 Byte3 Byte2 Byte1 ByteO 
01 ByteO Byte1 Byte2 Byte3 
10 Byte2 Byte3 ByteO Byte1 
11 Byte1 ByteO Byte3 Byte2 
All input/output data support 1 endian mode(64bit) 
endian [63:32] [31:0] 
mode Byte7-4 Byte3-0 
0 Byte7-4 Byte3-0 
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1 | Byte3-0 Byte7-4 
RGB565 configure 

rgb565 mode 

000 RGB 

001 RBG 

010 GRB 

011 GBR 

100 BGR 

101 BRG 
ARGB 888 configure 

ARGB888 mode 

0 ARGB 

1 RGBA 
UV configure(2-plane) 

ARGB888 mode 

0 UV 

1 VU 


Table 1:source/destination data formats 


6.10.3 GSP Function Descripiton 


6.10.3.1 Color Space Conversion 
1. Input Color Space Conversion 
a. ARGB888->PMARGB888 with block_alpha 
(A,R,G,B) ->(block_alpha*A, block_alpha*A*R, block_alpha*A*G, block_alpha*A*B) 
b. PMARGB888-> PMARGB888 with block_alpha 
(A,R,G,B) ->((A* block_alpha),( block_alpha *R),( block_alpha *G),( block_alpha*B)) 
c. RGB565-> ARGB888 
assign R[7:0] = {R[4:0],R[4:2]};assign G[7:0] = {G[5:0],R[5:4]};assign B[7:0] = {B[4:0],B[4:2]}; 
d. YUV-> ARGB888 
-  YUV422(YUV420) to YUV444 


As above formula, input/output data is YUV444.In YUV422, duplication sequence is from left to 
right in horizontal direction. In YUV420, duplication sequence is from left to right in horizontal direction, 
up to down in vertical direction. Relationship between YUV444 and YUV422 (YUV420) as follows: 
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YUV422 YUV444 
Gaal I i ! | ! [i ll ll i I | I ll ll ll 
Weg | $ | ! | ! | | | | | | | | 
fase L L L L | L L | L L L | L 
GH | L L | ! | | L L L L | L | 
: Original UV Pixel | : Duplicated UV Pixel 


Figure 1: Relationship between YUV422 and YUV444 
YUV420 YUV444 


line1 L 


i i i 
line2 | l i 
| I j 
| | | 


line3 = 


line4 


: Original UV Pixel : Duplicated UV Pixel 


Figure 2: Relationship between YUV420 and YUV444 
- YUV444 to RGB 


GSP core only support RGB/ARGB888 data formats. So the YUV image data must be convert to 
RGB888 before blend. 


2. Output Color Space Conversion 
a. RGB(ARGB888/PMARGB888) to YUV 


Convert RGB888 to YUV444. The conversion formula as below shows: 
-BT601 normal: 


[ 1225 2404 467 [ 2048 
PY T 4096 4096 4096 [R] 4096 
[ea] 691 1357 2048 i| _ | =, 526336 

HI" aig E 
4096 4096 4096 4096 
|v | 2048 1715 333 JLB] | 526336 
| 4096 4096 4096 | | 4096 

- BT601 reduce: 
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[ 1052 2065 401 [ 67584 
Y] 4096 4096 4096 TR] 4096 
|_| 607 1192 1799 || _ | | 526336 
NI et œ ` K k cae 
4096 4096 4096 4096 
|v | 1799 1506 293 | 8 | 526336 
| 4096 4096 4096 | | 4096 
-BT709 normal: 
871 2929 296 ] | 2048 
ry] 4096 4096 4096 [R] 4096 
|_| 469 1579 2048 JI | 526336 
dle ER A erro, 
4096 4096 4096 4096 
|v | 2048 1860 188 | B | 526336 
| 4096 4096 4096 | | 4096 
- BT709 reduce: 
[ 748 2516 254 | [ 67584 
ry] 4096 4096 4096 [R] 4096 
| | 412 1387 1799 | | | 526336 
S he, hig arr 
4096 4096 4096 4096 
[v | | 1799 1634 165 (PB | | 526336 
| 4096 4096 4096 | | 4096 
-BT2020 normal: 
[ 1076 2777 243 ] T 2048 
ry] 4096 4096 4096 [R] 4096 
| | 572 1476 2048 i| _ | =, 526336 
ele E cate 
4096 4096 4096 4096 
[v| |. 2048 1883 165 ILB] | 526336 
| 4096 4096 4096 | | 4096 
- BT2020 reduce: 
[ 924 2385 209 ] [ 67584 
ry] 4096 4096 4096 [R] 4096 
| | 502 1297 1799 || _ | | 526336 
I” |= O R e. 
4096 4096 4096 4096 
|v | 1799 1654 145 | B | 526336 
| 4096 4096 4096 | | 4096 


b. RGB(ARGB888/PMARGB888) to RGB565 
As 2.3.3 below description. directly truncate is : rgo565={r[7:3],g[7:2],b[7:3]}; 


6.10.3.2 Dithering 
When converse RGB888 to RGB565, using dithering. Dithering data flow is show as Figure 3 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1211 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ! SL8541E Device Specification 


Dither Matrix T 


i 


D pe Comparator B 


Dither Matrix T 
Ý RGB565 


RGB888 e Gi p>| Comparator 


Dither Matrix T 


LB $ Comparator 


Figure 3: Dithering data flow 
1. R dithering 
Ri[7:0] is converted to Ro[4:0] using dither matrix T (4x4 matrix) as follows: 


[o 4 0 5] 
| 
| 
| 
| 


an 
N 
~] 
Lu 


15 1 4l 
[8 3 6 2] 


Ri[7:0] is separated to two parts. The first part is the higher five bits Ri[7:3] and the second part is the 
lower three bits Ri[2:0]. The lower three bits Ri[2:0] is compared with the corresponding element in the 
threshold matrix. If Ri[2:0] is bigger than the corresponding element, the Ri[7:3] add 1. Otherwise, Ri[7:3] 
remains its initial value. The output result Ro[4:0] is equal with Ri[7:3].The next pixel in same row does 
the same processing. In the row direction of image pixel array,Column exchange should be done after 
every four pixel processed. Also namely, the first column move to the fourth column, the rest three 
columns move forward one by one in order(1->4,2->1 ,3->2,4->3). After finish four times column exchange, 
reverse the present threshold matrix, then do the column exchange continually. In the column direction of 
image pixel array, row exchange should be done after every four pixel line processed. After finish four 
times row exchange, reverse the present threshold matrix, then do the row exchange continually. The 
method is same as column exchange described above. 
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4} 0 AO | 5 | © 0}|6|1/8] 6| 1] 8/0 
2/7 2171316 4/2] 5] 3 2] 5| 3/4 
5/41 By ful jett? 0| 7/1) 6 aie 
3/6 ale |2 la 5 13 1 4 1 213|4]2ļ5 
2l y 2|7/3|6 41 3 1 p 1 3 SE 
ala SERA 0/7/16 Aan 
zl 3/6 I 5 1 3 1 4| 2 ee 
| 4 | 0| 4/0|5]0 0|6/1/8|6}| 1] s/o 
| 5] 4 | 1/4 5 0|7/1/6 
| 3 | 6 | 6| 2 3 ake ale 
| 4 | 0| 0|5 4 Diels 
2) 7 7|3 2 Alella 
3 2181612 3 3 2|5 
4 5 J| o Ro 4 6 81 0 
2 ERR ` — 2 2 314 
5 411 |1|4 5 7 6| 0 
0/6/1/8/6/1]8 jo a 6 0/4/0|5)4 5|0 
4|2/5/3|2|5/3)4 {5 2 6|2|7/3|2 3/6 
o/7/1]/6/7/1]/6]0 14 i 1/5|/1/4— 4/4 
5/3/4|2\|9/4|2\5 d 3 8/3/6|2/3 2/8 
d 12 1 p 3 EE 6121713 ` 3/6 
D 17 11 1 6 Serie 1/5/1/4— ea 
5/3 14 | 2 RE 8131612 ` 2/8 
0}6/1/8 ` |1 18 Jo 0141015 5 | 0 


Figure 4: matrix T change 


2. Gdithering 
Gi[7:0] is converted to Go[5:0] using dither matrix T (2x2 matrix) as follows: 


[o0 2] 


ha al 


Gi[7:0] is separated to two parts. The first part is the higher five bits Gi[7:2] and the second part is the 
lower three bits Gi[1:0].The lower three bits Gi[1:0] is compared with the corresponding element in the 
threshold matrix. If Gi[1:0] is bigger than the corresponding element, the Gi[7:2] add 1. Otherwise, 
Gi[7:2] remains its initial value. The output result Go[5:0] is equal withGi[7:2]. Matrix same as R. 


3. B dithering 
The method is same as R dithering described above. 


6.10.3.3 Blending & Color Key 

Support image and OSD alpha blending and color key. 
1. Color key: when pixel value is equal to color-key value, the alpha of this pixel will become zero. 
If (pixel_data == color_key) Alpha = 8`h0;RGB = 24’h0; 
else Alpha = block_alpha* pixel alpha: 
2. 4layers blending: 

Support 2 layer blending,as figure 5: 
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Blend2 


Figure 5: Blending Architecture Diagram 

Top 1(Layer1): (A1,R1,G1,B1)--PMARGB; OSD 

Bottom layer(Layer0) ` (A0, RO, GO, BO)-- --PMARGB;IMAGE 

L1: (a1,r1,g1,b1)--PMARGB; 

L2: (a2, r2, g2, b2)-- --PMARGB; 
a. ARGB888->PMARGB888 with block alpha: 

(A,R,G,B) ->((A*block_alpha),(A*block_alpha*R),(A*block_alpha *G),(A*block_alpha*B)) ; 
b. PMARGB888->PMARGB888 with block alpha: 

(A,R,G,B) ->((A*block_alpha),(block_alpha*R),(block_alpha *G),(block_alpha*B)) ; 
c. Blend process 
a = A0 + A1 — AO * A1;r = (1 — A1) * RO + R1;g = (1 —A1) *GO + G1;b = (1 — A1) * BO + B1; 


6.10.3.4 Clipping 
Support layer clipping. In fetch data phase, GSP trim specified data part from original image. 


Layer_pitch 
~ H R 
Layer_clip_start 


‘ Layer_clip_width ` 


Layer_clip_heigth 


Original image 


Figure 5: Clipping Architecture Diagram 
6.10.3.5 Rotation 


Support 90°,180° and 270 °rotation and mirror in blending /scaling output. The image and OSD data 
stored in memory is linear in 0 degree rotation. Block is process unit in GSP. 
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180° 270° 


0°+mirror 90°+mirror 180°+mirror 270°+mirror 


Rotation : left (anti-clockwise) 
Mirror axis : horizontal line 


Figure 6: Rotation Diagram 


In output stage, output sequence should be block by block linearly, as arrow diagram showed in figure 
(7.a.1~7.h.1), and in each block, pixel out sequence should be same as stored sequence as arrow 
diagram showed in figure (7.a.2~7.h.2) whatever degree rotation is used. 


In rot buffering stage, pixel buffering sequence should be row by row after rotated or mirrored in a 
block as arrow diagram showed in figure (7.a.3~7.h.3). 


= In Bn-1 3 Ñ Ç £ 
BO BI B2 ss FC? Bai H . x In Bn-1 
—+——| > 1 > Ñ s N 
EES Ce 1 le wei pal PO pl p2_- pil 1 ke" B Hues 
Bn | Bn+i| Bnäl © © © | B2n-2 lpän/ Bo — = == 2 ES 
p32 pi p32 p63] [B3n-I| B3n-2 "rr Lëps IRI B2n 
B2n | B2n+1 | Binz ees -2 |B3n- O o iii 
P z E) ben 31 lees Pe: aile em 
= _-- B2n-l| B2n-2| © © © Bae- BEA | Bn 63 SE 
32| -=> 32 -— eng SE á 
p480 p511 p480 p511 aa 32|p31 van léi p2p po 
Bn-I| Bn-2 eee! B2 BI BO 
a.1: block out sequence in GSP a.2: pixel out sequence ` 1.5: pixel rot buffer sequence c.1: block out sequence in GSP c.2: pixel out sequence ` A: pixel rot buffer sequence 
(0 degree rot) (0 degree rot) (0 degree rot) (180 degree rot) (180 degree rot) (180 degree rot) 
a: 0 degree rotation c: 180 degree rotation 
-` < In Bn-1 
GPS pall Bot T 6.5. e B2 | BI | BO 
32 | E SSeS 1 [pO pl p2_—p Tiat. p2 pl pôl 
paso 0 vn. vi ES po pl p2_- p31 pE 
e œ ~ [e B2n-2| © © © Bn+2 |Bn+l | Bn H Ñ = 
- 2 ~ < > 2 La = 
p32 p63 p63 p321 
3n-2 S 
B2n | B2n+1 | Bin? | | Bän? |B3n- [B3n-I| B3n-2| ° © © [B2n+2 | B2n+1 | Bin 
= = Bee "Se PS p63 
Bn | Bni Bnl. B2n-2 |B2n- 1 = 32 32 3 
Ke ann Däi ning Däi [p480 p511 p511 pas 
=p 
BO BI B2 Bn-2 [Bn-l 
e.1: block out sequence in GSP €.2: pixel out sequence e.3: pixel rot buffer sequence g.l: block out sequence in GSP g.2: pixel out sequence 2.3: pixel rot buffer sequence 
(0 degree rot + mirror) (0 degree rot +mirror) (0 degree rot + mirror) (180 degree rot + mirror) (180 degree rot+mirror) (180 degree rot + mirror) 
e: 0 degree rotation + mirror (mirror axis : horizontal line) g: 180 degree rotation + mirror (mirror axis : horizontal line) 
Aner Ap2n-y B3n-1 eee sss IRB |} Bn [a 


Bn-2 | |B2n-2| B3n-2 


In Bn-1 


Ç p3l_ p63 E p3lg p63 p511 PEES SC D © ma p32 Bo 2 p480 p32) pO 
B2 || | Bn+2| B2n+2 =a SE, eel S 


me pm p30| p62 p510 Ñ nn mn) pi pad | pl 

H | es pace p0 p32 Be po `| p32 p480] B3n-2 | B2n-2 L Bn? au p63 bi p511 p63 "oal 

i T d 1 2 15 16 1 2 15 16 

1 Se 12 32 L 3 32 ES p p 2 5 2 x 
BO Bn | Bin Lë 2n-1 ag 
b.1: block out sequence in GSP .2: pixel out sequence b.3: pixel rot buffer sequence 4.1: block out sequence in GSP 4.2: pixel out sequence 4.3: pixel rot buffer sequence 

(90 degree rot) (90 degree rot ) (90 degree rot) (270 degree rot) (270 degree rot) (270 degree rot) 
b:90 degree rotation d:270 degree rotation 
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SCH ES? 
Bo | Bn | Ban4-*” 
SS > 
BI |Bn+1 |B2n+1 
B2 |Bn+2 |B 
ges 
30 p6 
Bn-2 |B. B3n-2 32 |_P31_ p63 
Bn-1 |B2n-1 | B3n-1 
oc 
(90 deg 


f: 90 degree rotation + mirror (mirror axis : horizontal line) 


6.10.4 Interface 
6.10.4.1 hardware Interfaces 
6.10.4.1.1 AXI interface 


Main features: 


0 {p32 J| p480] i l 
EE IE B2n+2| Bn+2 | | B2 
i T T 
Dad ined I E Bonet Bart | | B1 
I Dn H 
n 


TE 32 


£3: pixel rot buffer sequence h.1: block out seq 


(90 degree rot+ mirror) (270 deg 


-  128-bit independent read and write data buses 
- synchronous interface to the GSP 
- Designed to support to 512MHz 


In Bn-1 
p511 P63 P3! p511 p63 jp3l 
See ~ ; \ 
past _—--— p33 pt iS DE 
p480 p32 mi p480 p32! pO 
1 2 31 32 EE 31 32 


h:270 degree rotation+ mirror (mirror axis : horizontal line) 


Figure 7: data flow in Rotation/Mirror 


Signal Width HO Description Clock Domain 
Name 
AWID 4 OUT | Write client ID. clk_gsp 
AWADDR 32 OUT | Write address. clk_gsp 
AWLEN OUT | Burst length (write). clk_gsp 
AWSIZE OUT | Burst size (write). clk_gsp 
AWBURST OUT | Burst type (write). clk_gsp 
Always set to INCR in GSP 
AWPROT OUT | Protection type (write). clk_gsp 
AWQOS OUT | WCH QOS clk_gsp 
AWVALID 1 OUT | Write address valid. clk_gsp 
AWREADY_ | 1 IN Write address ready. clk_gsp 
WID 4 OUT | Write ID tag. clk_gsp 
WDATA 64 OUT | Write data. clk_gsp 
WSTRB 8 OUT | Write strobe (byte lane). clk_gsp 
WLAST 1 OUT | Write last. clk_gsp 
WVALID 1 OUT | Write valid. clk_gsp 
WREADY 1 IN Write ready. clk_gsp 
BREADY 1 OUT | Write response ready. clk_gsp 
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BID 4 IN Response ID. clk_gsp 
BRESP 2 IN Write response. clk_gsp 
BVALID 1 IN Write response valid. clk_gsp 
ARID 5 OUT | Read address ID. clk_gsp 
ARADDR 32 OUT | Read address. clk_gsp 
ARLEN OUT | Burst length (read). clk_gsp 
ARSIZE OUT | Burst size (read). clk_gsp 
ARBURST OUT | Burst type (read). clk_gsp 
Always set to INCR in GSP 
ARQOS OUT | RCH QOS clk_gsp 
ARPROT OUT | Protection type (read). clk_gsp 
ARVALID 1 OUT | Read address valid. clk_gsp 
ARREADY 1 IN Read address ready. clk_gsp 
RREADY 1 OUT | Read ready. clk_gsp 
RID 5 IN Read ID tag. clk_gsp 
RRESP 2 IN Read response. clk_gsp 
RDATA 64 IN Read data. clk_gsp 
RLAST 1 IN Read last. clk_gsp 
RVALID 1 IN Read valid. clk_gsp 
Table 2: AXI port description 
6.10.4.1.2 APB interface 
Signal Name Width | I/O Description Clock Domain 
PRDATA 32 OUT APB read data. clk_gsp 
PSLVERR 1 OUT APB ERROR clk_gsp 
PENABLE 1 IN APB ENABLE clk_gsp 
PADDR 16 IN APB address bus. clk_gsp 
PSEL 1 IN Address decoded. clk_gsp 
PREADY 1 OUT APB transfer done. clk_gsp 
PWRITE 1 IN APB write. clk_gsp 
PWDATA 32 IN APB write data. clk_gsp 
PPROT 3 IN APB protect clk_gsp 
Table 3: APB port description 
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6.10.4.1.3 Miscellaneous Interface 
Signal Width | I/O Descripiton Clock Domain 
Name 
clk_gsp 1 IN GSP core clock. - 
reset_gsp 1 IN GSP core reset signal. clk_gsp 
int_gsp 1 OUT GSP interrupt signal. clk_gsp 


Table 4: GSP port description 
6.10.4.2 Software Interfaces 


6.10.4.2.1 Memory map 
ARM base address: 0x0000 0000 


Offset Name Description 
address 


0x000 GSD OLD CFG Include GSP global controller ,axi read configure 


0x004 GSP_INT Interrupt status, Interrupt enable, Interrupt clr, 
Interrupt raw 


0x008 NULL 


0x00C NULL 


0x010 NULL 


0x014 NULL 


0x018 GSP_MOD_CFG Include GSP mode configures. 


0x01C GSP_SECURE_CFG Include gsp secure mode configure. 


Destination reg 


DES DATA CEO Include Data format of destination image 


DES Y ADDR Base address of Y (RGB) work plane. 


DES_U_ADDR Base address of UV (2-plane), U(3-plane) 


DES VY ADD Base address of V (3-plane) 


DES_PITCH Width of work plane. 


BACK_RGB Background layer argb value. 


DES SCL_SIZE1 Scaling size1 in destination plane. 
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WORK_AREA_SIZE1 


Work areal source/destination size 


WORK_AREA_XY1 


Work area) source/destination Start position(X, Y) 


WORK_AREA_SIZE2 


Work area2 source size 


WORK_AREA_SXY2 


Work area) source Start position(X, Y) 


WORK_AREA_DXY2 


Work area) destination Start position(X,Y) 


NULL 


NULL 


NULL 


LAYERO 


LAYERO_CFG 


Include data format,color-key enable,data endian 


LAYERO_Y_ADDR 


Y or RGB data base address. 


LAYERO_U_ADDR 


UV (2p) or U (3p) data base address. 


LAYERO_V_ADDR 


V (3-plane) data base address. 


LAYERO_PITCH 


Width of original Image (aver) 


LAYERO_CLIP_START 


Start position(X,Y) of source clip image.(Layer0) 


LAYERO_CLIP_SIZE 


Size of source clip image.(width/height) 


LAYERO_DES_START 


Start position(X, Y) in work plane. 


LAYERO_PALLET_RGB 


Constant pallet RGB in LayerO 


LAYERO_CK 


Color-key and block alpha of Layer0. 


NULL 


NULL 


NULL 


NULL 


NULL 


NULL 
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LAYER1 


LAYER1_CFG 


Include data format,color-key enable,data endian 


LAYER1_R_ADDR 


Y or RGB data base address. 


LAYER1_PITCH 


Width of original Image (aver) 


LAYER1_CLIP START 


Start position(X,Y) of source clip image.(Layer0) 


LAYER1_CLIP _SIZE 


Size of source clip image.(width/height) 


LAYER1_DES _START 


Start position(X, Y) in work plane. 


LAYER1_PALLET_RGB 


Constant pallet RGB in Layer1 


LAYER1_CK 


Color-key and block alpha of Layer1. 


SHADOW LAYER1 


SLAYER1_CFG 


Include data format,color-key enable,data endian 


SLAYER1_R_ADDR 


RGB data base address 


SLAYER1_PITCH 


Width of original image. 


SLAYER1_CLIP START 


Start position(X, Y) of source clip image. 


SLAYER1_CLIP SIZE 


Size of source clip image. (width/height) 


SLAYER1_DES _START 


Start position(X, Y) in work plane 


SLAYER1_PALLET_RGB 


Constant pallet RGB in Layer1 


SLAYER1_CK 


Color-key and block alpha of Layer1. 


GSP DEBUG 


GSP_IP_REV 


GSP IP revsion information 


GSP_AXI_STS 


GSP AXI information 


GSP_DEBUG_CFG 


GSP debug control . 


GSP_DEBUG1 


GSP debug information. 


NULL 


GSP_DEBUG3 


Module inner information 


SPARE_GATE 
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MMU CFG 


MMU_INT 


MMU Interrupt status, MMU Interrupt enable, MMU 
Interrupt clr, MMU Interrupt raw 


MMU_CFG 


MMU enable 


MMU_CLR 


MMU TLB update clear 


MMU_FIRST_VPN 


MMU first VPN 


MMU_RANGE_VPN 


MMU range of VPN 


MMU_FIRST_PPN 


MMU first PPN 


MMU_DEFAULT_PPN 


MMU default PPN for exception 


MMU_OUT_OF_RANGE_VA_RCH 


MMU first error VA in RCH out of VPN 


MMU_OUT_OF_RANGE_VA_WCH 


MMU first error VA in WCH out of VPN 


MMU_NOVALID_VA_RCH 


MMU first error VA in RCH for invalid VPN 


MMU_NOVALID_VA_WCH 


MMU first error VA in WCH for invalid VPN 


MMU_NOPASS_VA_RCH 


MMU first error VA in RCH for unsecurity space 


MMU_NOPASS_VA_WCH 


MMU first error VA in WCH for unsecurity space 


MMU_MISS_CNT 


MMU miss rate counter 


MMU_ARQOS_CFG 


MMU argos for read pagetable from ddr 


MMU_IP_REV 


MMU IP revsion information 


MMU_MIN_PPNO 


MMU mini ppnO 


MMU_PPN_RANGEO 


PPN rangeO 


MMU_MIN_PPN1 


MMU mini ppn1 


MMU_PPN_RANGE1 


PPN range) 


MMU_PAOR_VPN_ADDR_RD 


MMU first error VA in RCH out of PPN 


MMU_PAOR_VPN_ADDR_WR 


MMU first error VA in WCH out of PPN 


MMU_PAOR_PPN_ADDR_RD 
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MMU_PAOR_PPN_ADDR_WR MMU first error PA in WCH out of PPN 
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MMU_REG_AU_ MANAGE mmu register authority manage 


SCALING1 COEF TABLE 


HORIZONTAL COEF TABLE (72X16) 


HOR_COEF_1_12 


Tap 1 & tap 2 of group1 in horizontal coefficient 
table 


HOR_COEF_1_34 


Tap 3 & tap 4 of group in horizontal coefficient 
table 


HOR_COEF_1_56 


Tap 5 & tap 6 of group1 in horizontal coefficient 
table 


HOR_COEF_1_78 


Tap 7 & tap 8 of group1 in horizontal coefficient 
table 


HOR_COEF_2_12 


Tap 1 & tap 2 of group2 in horizontal coefficient 
table 


HOR_COEF_2_34 


Tap 3 & tap 4 of group2 in horizontal coefficient 
table 


HOR_COEF_2_56 


Tap 5 & tap 6 of group2 in horizontal coefficient 
table 


HOR_COEF_2_78 


Tap 7 & tap 8 of group2 in horizontal coefficient 
table 


HOR_COEF_3_12 


Tap 1 & tap 2 of group3 in horizontal coefficient 
table 


HOR_COEF_3_34 


Tap 3 & tap 4 of group3 in horizontal coefficient 
table 


HOR_COEF_3_56 


Tap 5 & tap 6 of group3 in horizontal coefficient 
table 


HOR_COEF_3_78 


Tap 7 & tap 8 of group3 in horizontal coefficient 
table 


HOR_COEF_4_12 


Tap 1 & tap 2 of group4 in horizontal coefficient 
table 


HOR_COEF_4_34 


Tap 3 & tap 4 of group4 in horizontal coefficient 
table 


HOR_COEF_4_56 
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table 


HOR_COEF_4_78 


Tap 7 & tap 8 of group4 in horizontal coefficient 
table 


HOR_COEF_5_12 


Tap 1 & tap 2 of groupd5 in horizontal coefficient 
table 


HOR_COEF_5_34 


Tap 3 & tap 4 of groupd5 in horizontal coefficient 
table 


HOR_COEF_5_56 


Tap 5 & tap 6 of group5 in horizontal coefficient 
table 


HOR_COEF_5_78 


Tap 7 & tap 8 of groupd5 in horizontal coefficient 
table 


HOR_COEF_6_12 


Tap 1 & tap 2 of group6 in horizontal coefficient 
table 


HOR_COEF_6_34 


Tap 3 & tap 4 of group6 in horizontal coefficient 
table 


HOR_COEF_6_56 


Tap 5 & tap 6 of group6 in horizontal coefficient 
table 


HOR_COEF_6_78 


Tap 7 & tap 8 of groupé6 in horizontal coefficient 
table 


HOR_COEF_7_12 


Tap 1 & tap 2 of group7 in horizontal coefficient 
table 


HOR_COEF_7_34 


Tap 3 & tap 4 of group7 in horizontal coefficient 
table 


HOR_COEF_7_56 


Tap 5 & tap 6 of group7 in horizontal coefficient 
table 


HOR_COEF_7_78 


Tap 7 & tap 8 of group7 in horizontal coefficient 
table 


HOR_COEF_8_12 


Tap 1 & tap 2 of group8 in horizontal coefficient 
table 


HOR_COEF_8_34 


Tap 3 & tap 4 of group8 in horizontal coefficient 
table 


HOR_COEF_8_56 


Tap 5 & tap 6 of group8 in horizontal coefficient 
table 


HOR_COEF_8_78 


Tap 7 & tap 8 of group8 in horizontal coefficient 
table 
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Tap 1 & tap 2 of group9 in horizontal coefficient 
table 


HOR_COEF_9_34 


Tap 3 & tap 4 of group9 in horizontal coefficient 
table 


HOR_COEF_9_56 


Tap 5 & tap 6 of group9 in horizontal coefficient 
table 


HOR_COEF_9_78 


Tap 7 & tap 8 of group9 in horizontal coefficient 
table 


HOR_COEF_10_12 


Tap 1 & tap 2 of group10 in horizontal coefficient 
table 


HOR_COEF_10_34 


Tap 3 & tap 4 of group10 in horizontal coefficient 
table 


HOR_COEF_10_56 


Tap 5 & tap 6 of group10 in horizontal coefficient 
table 


HOR_COEF_10_78 


Tap 7 & tap 8 of group10 in horizontal coefficient 
table 


HOR_COEF_11_12 


Tap 1 & tap 2 of group11 in horizontal coefficient 
table 


HOR_COEF_11_34 


Tap 3 & tap 4 of group11 in horizontal coefficient 
table 


HOR_COEF_11_56 


Tap 5 & tap 6 of group11 in horizontal coefficient 
table 


HOR_COEF_11_78 


Tap 7 & tap 8 of group11 in horizontal coefficient 
table 


HOR_COEF_12_12 


Tap 1 & tap 2 of group12 in horizontal coefficient 
table 


HOR_COEF_12_34 


Tap 3 & tap 4 of group12 in horizontal coefficient 
table 


HOR_COEF_12_56 


Tap 5 & tap 6 of group12 in horizontal coefficient 
table 


HOR_COEF_12_78 


Tap 7 & tap 8 of group12 in horizontal coefficient 
table 


HOR_COEF_13_12 


Tap 1 & tap 2 of group13 in horizontal coefficient 
table 
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HOR_COEF_13_34 
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Tap 3 & tap 4 of group13 in horizontal coefficient 
table 


HOR_COEF_13_56 


Tap 5 & tap 6 of group13 in horizontal coefficient 
table 


HOR_COEF_13_78 


Tap 7 & tap 8 of group13 in horizontal coefficient 
table 


HOR_COEF_14_12 


Tap 1 & tap 2 of group14 in horizontal coefficient 
table 


HOR_COEF_14_34 


Tap 3 & tap 4 of group14 in horizontal coefficient 
table 


HOR_COEF_14_56 


Tap 5 & tap 6 of group14 in horizontal coefficient 
table 


HOR_COEF_14_78 


Tap 7 & tap 8 of group14 in horizontal coefficient 
table 


HOR_COEF_15_12 


Tap 1 & tap 2 of group15 in horizontal coefficient 
table 


HOR_COEF_15_34 


Tap 3 & tap 4 of group15 in horizontal coefficient 
table 


HOR_COEF_15_56 


Tap 5 & tap 6 of group15 in horizontal coefficient 
table 


HOR_COEF_15_78 


Tap 7 & tap 8 of group15 in horizontal coefficient 
table 


HOR_COEF_16_12 


Tap 1 & tap 2 of group16 in horizontal coefficient 
table 


HOR_COEF_16_34 


Tap 3 & tap 4 of group16 in horizontal coefficient 
table 


HOR_COEF_16_56 


Tap 5 & tap 6 of group16 in horizontal coefficient 
table 


HOR_COEF_16_78 


Tap 7 & tap 8 of group16 in horizontal coefficient 
table 


VERTICAL COEF TABLE (72x16) 


VER_COEF_1_12 


Tap 1 & tap 2 of group1 in vertical coefficient table 


VER_COEF_1_34 


Tap 3 & tap 4 of group1 in vertical coefficient table 
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Tap 5 & tap 6 of group1 in vertical coefficient table 


VER_COEF_1_78 


Tap 7 & tap 8 of group1 in vertical coefficient table 


VER_COEF_2_12 


Tap 1 & tap 2 of group2 in vertical coefficient table 


VER_COEF_2_34 


Tap 3 & tap 4 of group2 in vertical coefficient table 


VER_COEF_2_56 


Tap 5 & tap 6 of group2 in vertical coefficient table 


VER_COEF_2_78 


Tap 7 & tap 8 of group2 in vertical coefficient table 


VER_COEF_3_12 


Tap 1 & tap 2 of groups in vertical coefficient table 


VER_COEF_3_34 


Tap 3 & tap 4 of group3 in vertical coefficient table 


VER_COEF_3_56 


Tap 5 & tap 6 of group3 in vertical coefficient table 


VER_COEF_3_78 


Tap 7 & tap 8 of group in vertical coefficient table 


VER_COEF_4_ 12 


Tap 1 & tap 2 of group4 in vertical coefficient table 


VER_COEF_4_34 


Tap 3 & tap 4 of group4 in vertical coefficient table 


VER_COEF_4_56 


Tap 5 & tap 6 of group4 in vertical coefficient table 


VER_COEF_4_78 


Tap 7 & tap 8 of group4 in vertical coefficient table 


VER_COEF_5_ 12 


Tap 1 & tap 2 of groupd in vertical coefficient table 


VER_COEF_5_34 


Tap 3 & tap 4 of group5 in vertical coefficient table 


VER_COEF_5 56 


Tap 5 & tap 6 of group5 in vertical coefficient table 


VER_COEF_5_ 78 


Tap 7 & tap 8 of group5 in vertical coefficient table 


VER_COEF_6_12 


Tap 1 & tap 2 of group6 in vertical coefficient table 


VER_COEF_6_34 


Tap 3 & tap 4 of group6 in vertical coefficient table 


VER_COEF_6_56 


Tap 5 & tap 6 of group6 in vertical coefficient table 


VER_COEF_6_78 


Tap 7 & tap 8 of group6 in vertical coefficient table 


VER_COEF_7_12 


Tap 1 & tap 2 of group7 in vertical coefficient table 


VER_COEF_7_34 


Tap 3 & tap 4 of group7 in vertical coefficient table 


VER_COEF_7_56 


Tap 5 & tap 6 of group7 in vertical coefficient table 


VER_COEF_7_78 


Tap 7 & tap 8 of group7 in vertical coefficient table 
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VER COEF B 12 
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Tap 1 & tap 2 of group8 in vertical coefficient table 


VER_COEF_8_34 


Tap 3 & tap 4 of group8 in vertical coefficient table 


VER_COEF_8_56 


Tap 5 & tap 6 of group8 in vertical coefficient table 


VER_COEF_8_78 


Tap 7 & tap 8 of group8 in vertical coefficient table 


VER_COEF_9_12 


Tap 1 & tap 2 of group9 in vertical coefficient table 


VER_COEF_9_34 


Tap 3 & tap 4 of group9 in vertical coefficient table 


VER_COEF_9_56 


Tap 5 & tap 6 of group9 in vertical coefficient table 


VER_COEF_9_78 


Tap 7 & tap 8 of group9 in vertical coefficient table 


VER_COEF_10_12 


Tap 1 & tap 2 of group10 in vertical coefficient table 


VER_COEF_10_34 


Tap 3 & tap 4 of group10 in vertical coefficient table 


VER_COEF_10_56 


Tap 5 & tap 6 of group10 in vertical coefficient table 


VER_COEF_10_78 


Tap 7 & tap 8 of group10 in vertical coefficient table 


VER_COEF_11_12 


Tap 1 & tap 2 of group11 in vertical coefficient table 


VER_COEF_11_34 


Tap 3 & tap 4 of group11 in vertical coefficient table 


VER_COEF_11_56 


Tap 5 & tap 6 of group11 in vertical coefficient table 


VER_COEF_11_78 


Tap 7 & tap 8 of group11 in vertical coefficient table 


VER_COEF_12_12 


Tap 1 & tap 2 of group12 in vertical coefficient table 


VER_COEF_12_34 


Tap 3 & tap 4 of group12 in vertical coefficient table 


VER_COEF_12_56 


Tap 5 & tap 6 of group12 in vertical coefficient table 


VER_COEF_12_78 


Tap 7 & tap 8 of group12 in vertical coefficient table 


VER_COEF_13_12 


Tap 1 & tap 2 of group13 in vertical coefficient table 


VER_COEF_13_34 


Tap 3 & tap 4 of group13 in vertical coefficient table 


VER_COEF_13_56 


Tap 5 & tap 6 of group13 in vertical coefficient table 


VER_COEF_13_78 


Tap 7 & tap 8 of group13 in vertical coefficient table 


VER_COEF_14_12 


Tap 1 & tap 2 of group14 in vertical coefficient table 


VER_COEF_14_34 


Tap 3 & tap 4 of group14 in vertical coefficient table 
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VER_COEF_14_56 Tap 5 & tap 6 of group14 in vertical coefficient table 


VER_COEF_14 78 Tap 7 & tap 8 of group14 in vertical coefficient table 


VER_COEF_15 12 Tap 1 & tap 2 of group15 in vertical coefficient table 


VER_COEF_15_34 Tap 3 & tap 4 of group15 in vertical coefficient table 


VER_COEF_15_56 Tap 5 & tap 6 of group15 in vertical coefficient table 


VER_COEF_15_78 Tap 7 & tap 8 of group15 in vertical coefficient table 


VER_COEF_16_12 Tap 1 & tap 2 of group16 in vertical coefficient table 


VER_COEF_16_34 Tap 3 & tap 4 of group16 in vertical coefficient table 


VER_COEF_16_56 Tap 5 & tap 6 of group16 in vertical coefficient table 


VER_COEF_16_78 Tap 7 & tap 8 of group16 in vertical coefficient table 


6.10.4.2.2 Register Descriptions 


6.10.4.2.2.1  GSP_GLB_CFG 


Description : Control register of GSP .The format is defined in table below. 


0x0000 GSP global Register Info (32’h0000_0000) GSP_GLB_CFG 


| Bit | 31 | 30 | 29 | 28 
| Name | GAP_RB 


Eh 
EIERE ER ESO ERR ESEA RES 
R pa s T H LR Ile le Tele 


EHH CODE BR Reserved 


Field Name Type | Reset | Description 

Value 
GAP_RB [31:24] GSP clk number of AXI read burst interval. (x256clk) 
GAP_WB [23:16] GSP clk number of AXI write burst interval. (x256clk) 
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ACLK_FORCE_EN [15] RW | 1’7hO gsp axi core clk force en; 
1: force enable; 0: auto enable 


GCLK_FORCE_EN gsp clk force en: 1: force enable; 0: auto enable 


ERR_CODE e 9] 5’h0 Error type 
O:no error 
: scale output/input size error 
: scaling zoom error / vtap configure error. 
: destination error in cfg reserve value 
: destination pitch error 
` workarea size error 
: LayerO cfg reserve error 
: Layer1 cfg reserve error 
` LayerO input clip size error 
: Layer input clip size error 
` Layer0 pitch zero error 
` Layer1 pitch zero error 
: Layer) clip situation error 
: Laver) clip situation error 
` LayerO output situation error 
` Layer1 output situation error. 
: Layer0 ~ Layer1 all no enable 
: znum error 


ERR_FLG Tho registers configure error flag 
1: error ; E no error 


Ee TS a Busy indicator of mo o o 
GSP_RUN EA SE Write 1 to start GSP blending. 


6.10.4.2.2.2 GSP_INT 


Description : Control register of GSP .The format is defined in table below. 
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0x0004 GSP interrupt Info (32’h0000_0000) GSP_INT 
29 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


31 30 28 | 27 


Reserved Reserved 


Reserved 


S > | 
PEP Pre Te 


Tips ` IN ad [NN 
alue 
EECHER 
eessen Je [Ro | rro [stperorinarvptaaue ———SS—*S 
weem [ea [ro [ro Teran 
lege GH 
o feao CLH 
weess en fio [RW Te [erupt gop eror nate 0- mas e —_| 
wee o fie (aw [iro | imerupt asp enale H 
[dra [o [oro pee O o 
an naw |m [ro firo | osp erora mer = 
we mm fi [Ro [ro lesen oo 


6.10.4.2:2.3 GSP_MOD CFG 


Description : GSP mode Control register of GSP .The format is defined in table below. 
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Pen [a [=| [ze [7] [s[™l =| TTS TT 
[heme [omee) T 


Reserved BLK_TIMER 


Field Name Type | Reset Description 
Value 


LRR jro fano | Reseved o o 


BLK_TIMER [28:16] | RAW | 13’h180 | gsp_clk number used for Block 16x16(pixel) 
blk_timer=12ms*freq_gsp *256/(des_pitch*des_height) 
example: 

1. Freq_gsp=512M,des_pitch=’d2560,des_height='d1600, 
default value:13°h180(512M/12ms) 

2. Freq_gsp=307M,des_pitch=’d1280,des_height='d720, 
default value:13°h3ff(307M/12ms) 

Note: only configure by APB 


ARQOSH [15:12] RCH Qos high level value 
ARQOSL [11:8] RCH Qos low level value 


PMARGB_EN |] [3] HAN | (Ubu Whether convert ARGB888 to PMARGB888 or reserve 
original mode 
1: enable; 0 : disable. 


SCALE1_EN [1] RW | (hu Layer0 Scaling enable control 
0 - disable; 1 - enable; 
RUN_MOD HAN "bü GSP run mode: 
0- LO/L1 scaling before blending; 
1- OSD blending before scaling. 


6.10.4.2.2.4 ` GSP_SECURE_CFG 


Description : GSP secure mode Control register .The format is defined in table below. 
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0x001C GSP SECURE Control Register (32’h0000_0024) GSP_SECURE_CFG 


EE Fe ced a a 
[iene [DOD ee 


Reserved 


Field Name Type | Reset | Description 
Value 


| Tana [RO jismo [Reseved N "T S 


SECURE_ARPROT | [12:10] | R/W GSP secure ARPROT configure 
[0] 1 = privileged access;0 = normal access 
[1] 1 =nonsecure access;0 = secure access 
[2] 1 = instruction access; 0 = data access 


3’hO 

3’hO GSP secure ARPROT configure 
[0] 1 = privileged access;0 = normal access 
[1] 1 = nonsecure access;0 = secure access 
[2] 1 = instruction access; 0 = data access 


GSP nonsecure ARPROT configure 

[0] 1 = privileged access;0 = normal access 
[1] 1 = nonsecure access;0 = secure access 
[2] 1 = instruction access; 0 = data access 


EK GSP nonsecure ARPROT configure 
[0] 1 = privileged access;0 = normal access 
[1] 1 = nonsecure access;0 = secure access 


SECURE_AWPROT | [9:7] 
NONSEC_ARPROT | [6:4] 


NONSEC_AWPROT | [3:1] 
SECURE MOD 9 


6.10.4.2.2.5 DES DATA CFG 


[2] 1 = instruction access; 0 = data access 


GSP secure mode(write/read by protect) 
0- Layer1 work in unsecure area; 
1- Layer1 work in secure area. 
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Description : This control word defines destination image data configure. The format is defined in table 
below. 


0x0020 Destination Image data configure (32’h0000_ 0000) DES DATA _CFG 


27 | 26 | 25 | 24 | 28 | 22 | 24 | 20 | 19 | 18 | 17 | 16 


CR8 


Reserved R5_SWAP_MOD R8_SWAP_MOD EN 


DES_IMG_FORMAT 


RO R/W R/W R/W R/W 


Es R2Y_MOD ROT_MOD Reserved UV_ENDIAN_MOD Y_ENDIAN_MOD 


Field Name Type | Reset | Description 
Value 


"II o Dm leen 
BK_BLD [30] R/W | 1’hO Destination Background color blending mode: 
1:blend mode , 0:fill mode. 
BK_EN [29] R/W | 1'n0 Destination Background color effective area: 
1:work plane , 0:work area. 
DITHER_EN [28] R/W | 1’hO RGB565 Dithering enables control in destination 
image 
0 - disable;1 - enable; 


|era [ro Jeu [Reseved S 


R5_SWAP_MOD [25:23] R/W | 3’hO Mode of swapping the bytes of 16bit RGB565 data. 
2’h0:RGB;2’h1:RBG;2’h2:GRB; 
2’h3:GBR;2’h4:BGR;2’h5:BRG 

[22:20] | RW | 3’h0 Mode of swap RGB888 data in 
XRGB888/ARGB888/CRGB888. 

RE SIAP -MPY 2h0:RGB;2'h1:RBG;2'h2:GRB; 
2’h3:GBR;2’h4:BGR;2’h5:BRG 

CR8_EN [19] R/W | 1’hO RGB888 Compressed enable: 

0 : disable, 1:enable 

DES_IMG_FORMAT | [18:16] | RAW | 3’hO Destination image data format: 
3’h0: ARGB888 ` 3’h1:RGB888 ` 3’h2: RGB565 
3’h3: YUV420_ 2p; 3’h4: YUV420_ 3p; 
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ae EE 


R2Y_MOD [15:13] R/W rgb2yuv matrix sel: 
3’h0: BT601 normal; 3’h1: BT601 reduced 
3’h2: BT709 normal; 3’h3: BT709 reduced 
3’h4: BT2020 normal; 3’n5: BT2020 reduced 
ROT_MOD [12:10] | R/W Blending output rotation mode: 
3'hO: 0° ; 3’h1: 90°; 3'h2: 180°;3'h3: 270° ; 
3'h4: 0° +mirror; 3’h5: 90°+ mirror. 
3’h6:180° +mirror. 3’h7:270° + mirror. 
rotation direction : left (anti-clockwise) 
Mirror axis: horizontal line. 


A_SWAP_MOD R/W (bü Destination ARGB888/XRGB888 endian mode: 
0-ARGB 1- RGBA 


LR [ro [zno [Reseved > 0 oo oo 


UV_ENDIAN_MOD [6:4] R/W Edy Destination UV/ U/V data byte order, B3B2B;Bo : 
[1:0]: in 32bits word 
2’h0: B3B2B,By;2’h1: BpB;B2B3 
2h2: B.B: BB. ;2’h3: B2B; BoB; 
[2]: in 64bits word 
1’h0: B7BgB5B4B3B2B;Bo, 17h1:B3B2B;Bp_B7BegBsB, 


[fro [m freseres 


Y_ENDIAN_MOD [2:0] HAN | 3’hO Destination Y/RGB data byte order, B3B2B;Bo : 
[1:0]: in 32bits word 
2’h0: B3B2B1B0;2’h1 : BoB; BoB 
2’h2: B.B, B3B2 ;2’h3: B2B; BoB, 
[2]: in 64bits word 
(hü: B7BgBsB4B3B2B;Bo, 17h1:B3B2B;Bo_B7BsBsB, 


6.10.4.2.2.6 DES Y ADDR 


Description : The control word defines base address of destination Y/RGB data in work plane. The 
format is defined in table below. 
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Pen [so [=|] [o7[ [sll ml2lalml lel 7] 
ne [ean O 


DES_Y_BASE_ADDR 


DES_Y_BASE_ADDR Reserved 


Field Name Type | Reset | Description 
Value 
DES_Y_BASE_ADDR | [81:4] R/W |28h0 | Destination Y/RGB data Base address. 
(note: 16byte align) 


piston RO Lang [Reserved > o S 


6.10.4.2.2.7 DES _U_ADDR 


Description : The control word defines base address of destination UV/U data in work plane. The format 
is defined in table below. 


TR] 
fest 


DES_UV_BASE_ADDR 


DES_UV_BASE_ADDR Reserved 


Sec 
= 
reeset] HORO 


Field Name Type | Reset | Description 
Value 


DES U BASE _ADDR [31:4] R/W | 28’h0 | 1.UV data Base address in YUV (2-plane). 
2.U data Base address in YUV (3-plane) 
(note: 16byte align) 
[=i er HET 
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6.10.4.2.2.8 DES V_ADDR 


Description : The control word defines base address of destination V data in work plane. The format is 
defined in table below. 


Pen [os] [= |e [e [oll sll ~l[x[mlelel || 
el EE 


DES_V_BASE_ADDR 


DES_V_BASE_ADDR Reserved 


s 
Sec: 


Ee ESR a ae es eee 
[Name | mune 


= aa 
zlslelevlevtetx e E E 
Value 


DES_V_BASE_ADDR | [81:4] R/W | 28’h0 | V data Base address in work plane when YUV (3- 
plane) . 
(note: 16byte align) 
Peo; [o [ano [reeved CS 


6.10.4.2.2.9 DES PITCH 


Description : This control word defines destination work plane pitch .The format is defined in table below. 


Work Plane Pitch Register Info (32’h0001_0001) 
Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | e Ieemen 


Reserved DES HEIGHT 


Reserved DES_PITCH 


RO R/W 


Field Name Type | Reset | Description 
Value 
SSC HERBER ESCH 
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DES HEIGHT [28:16] 13'h1 | Destination work plane height.(rotation 0) 
Pfs [Ro [ano frema OO 


DES PITCH [12:0] 13'h1 | Destination work plane pitch. (rotation 0) 


6.10.4.2.210 BACK_RGB 
Description: This control word defines PMARGB in background layer. The format is defined in table below. 
0x0034 Background RGB (32’h0000_0000) BK_RGB 


| Bit_| 31 | 30 | 20 | 20 | 27 | 26 | 25 | 24 | 23 | 22 |21 | 20 | 19 | 18 | 17 | 16 
| Name | L eN LLE 


BACKGROUND_A BACKGROUND_R 


BACKGROUND_G BACKGROUND_B 


R/W R/W 


~ a a 
Value 
aana a TRS | Ro [amo | constant Aipha forthe background layer MARGE) | 


6.10.4.2.2.11 DES SCL SEI 


Description: This control word defines Layer0 scaling output size in work plane.The format is defined in 
table below. 
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0x0038 Destination Image Size1 (32’h0001_0001) DES SCL_SIZE1 


KC 


DES GCL Wi 


Field Name Type | Reset | Description 
Value 


TRS Tae 


VTAP_MOD1 [30:29] 


DES GCL Hi [28:16] | RW | 13’h1 | LayerO Scaling destination height. Please ensure it 
is in work plane. 


ivr fro fimo ECH 


HTAP_MOD1 [14:13] 


Scaling veritcal tap mode(scale1) : 
2’b00: vertical 8 tap , 2’b01: vertical 6tap 
2’b10: vertical 4 tap , 2’b11: null 
Note : 
1. scale >1/3, only use 4tap; 
2. 1/3>=scl>1/4 use 4/6tap; 
3. scale=1/4, use 4/6/8tap; 
4.1/4 > scale >1/6, only use 4tap; 
5. 1/6 >= scale > 1/8, use 4/6tap; 
6. scale=1/8, use 4/6/8tap; 
7. 1/8 >scale > 1/12 only use 4tap; 
8.1/12>= scale > 1/16 use 4/6tap; 
9. Scale=1/16, can use 4/6/8tap; 


Scaling horizontal tap mode(scale1) : 
2’b00: horizontal 8 tap , 2’b01: horizontal 6tap 
2’b10: horizontal 4 tap , 2’b11: null 


DES GCL Wi [12:0] DAN |13h1 | Layer 0 scaling destination width. Please ensure it is 
in work plane. 


6.10.4.2.2.12 WORK AREA SIZE) 
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Description : This control word defines source/destination size of work areal .The format is defined in 
table below. 


[oxooao [Work area Sizet @Pho001 H warea sizer 
ex [soo | | [7 [20| 2s] 2e] 22e eoio [re i Js 
EIERE 


Reserved WORK_AREA_H1 


ret Pee PPP PPP Tape 
Pen [sf e ejn ele e e EEE EH ER 
e EE 


Reserved WORK_AREA_W1 


S a 
[Reset "EHNEN ERC e AEN 


"= p pera 
Value 

O i feao [ano e 

Oo feao eo Tanet SCS 


WRK_AREA wi | [12:0] 13’h1 | Work areatwidth. 


6.10.4.2.2.13 WORK AREA XY) 


Description : This control word defines start position of work areai in destination/source. The format is 
defined in table below. 


Pex [oo] | [7 [sls] ~| [= aml el el 7] | 
Dese) SES 


Reserved WORK_AREA_Y1 


Pee [sf fs efa o e e ie e e e e e 
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Field Name Type | Reset | Description 
Value 


o Ia e 


WORK AREA Vi [28:16] | RAW | 13°hO | Work area) destination/source coordinate(Y),based 
on the top left point of work plane. MUST in work 
plane. 


rissa [Ao [ovo [Reeves SSSSSCSC~*Y 


Lesen GE R/W | 13°hO | Work areal destination/source coordinate(x),based 
on the top left point of work plane. MUST in work 
plane. 


6.10.4.2.2.14 WORK_AREA _SIZE2 


Description : This control word defines source size of work area2 in run mode2 .The format is defined in 
table below. 


EE 
[ex [a [oo | = | [7 |20 |25] 24] l= allele [7] | 
See re SOS 


Reserved WORK_AREA_H2 


Type RO 


Reserved WORK_AREA_W2 


Type 


Field Name Type | Reset | Description 
Value 


EE a 
"Teater Te Ia 


6.10.4.2.2.15 WORK_AREA _SXY2 


Description : Defines start position of work area2 in source in run mode=2.The format is defined in table 
below. 
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ex [s[s [|v [27] [s]~lal@lalm loll] 
Gi SSES 


Reserved WORK_AREA_SY2 


WORK_AREA_SX2 


R/W 


Field Name Type | Reset | Description 
TAN 


Lesser AREA_SY2 e 16] | RW | 13’hO | Work area source start Geh, ei SE it is based on 
the top left point of work plane in run mode 2. MUST 
in work plane. 


IO] 30 | Reserve 
WORK_AREA_SX2 [12:0] R/W | 13°hO | Work area source start coordinate(X), it is based on 
the top left point of work plane in run mode 2. MUST 
in work plane. 


6.10.4.2.2.16 WORK AREA DXY2 


Description : Defines start position of work area2 in destination in run mode 2 .The format is defined in 
table below. 


Work area? des start (32’h0000_ 0000) 
| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Po Oü OVO üO 


Reserved WORK_AREA_DY2 


Reserved WORK_AREA_DX2 


EE e eoni eee Eee 
| Name | [ee 
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Field Name Type | Reset | Description 
Value 


o e 


WORK_AREA_DY2 [28:16] | RAW | 13°hO | Work area destination start coordinate(Y), it is based 
on the top left point of work plane in run mode 2. 
MUST in work plane. 


oO or R/W | 13°hO | Work area destination start coordinate(X), it is based 
on the top left point of work plane in run mode 2. 
MUST in work plane. 


6.10.4.2.2.17 LAYERO_CFG 


Description : This control word defines data format, output layer number, color-key enable of layer 0. The 
format is defined in table below. 


0x0060 Layer data configure (32’h0000_ 0000) LAYERO CFG 


Reserved E Y2R_MODO = IMG_FORMATO 


Field Name Type | Reset | Description 
Value 
LO_EN [31] Layer 0 enable control : 0 - disable;1 - enable; 
In [Ro Ia ët CS 


ZNUM_LO [27] R/W | Ubu Z-order of layer 0 
1’h0: bottom layer,(LO) 
1’h5:top layer (L1) 


RER 
Y2R_MODO [25:23] [25:24] YUV standard select: 
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2 h00 : BT601,2’h01:BT 709 ,2’h10: BT2020 

[23] YUV2RGB 1 matrix select: 

T'hO: normal matrix ; 1°h1: reduced matrix 
SEBES 


PALLET_ENO [20] LayerO color palette enable :0 - disable 1- enable 
CK_ENO [19] Layer0 color-key enable:0 - disable 1 - enable; 


IMG_FORMATO [18:16] | RAV | 3’ho Layer0 image input data format: 
3’h0: ARGB888. 3’h1:RGB888. 
Sh2:YUV422_2p.3’h3: reserve 
3’h4: YUV420_ 2p. 3’h5: YUV420_3p.3'h6:RGB565 
3’h7: YV12(YUV420_ 3p UV 16align) 
ROT_SRCO [15:13] | RW | 3’hd Layer input rotation mode In 
YUV420_ 2p/YUV420. 3p/ARGB888/RGB888/RGB565 
mode: 
3’h0: 0° ; 3’h1: 90°; 3’h2: 180°;3’h3: 270° ; 
3’h4: 0° +mirror; \ 3’h5: 90°+ mirror. 
3’h6:180° 4mirror. 3°h7:270° + mirror. 
rotation direction : left (anti-clockwise) 
Mirror axis: horizontal line. 


PMARGB_MODO [12] Layer0 input is pmargb mode 1:yes 0: no 


A_SWAP_MODO [11] R/W | (bü LayerO image layer ARGB888/XRGB888 endian 
mode 0 - ARGB 1- RGBA 


RGB_SWAP_MODO | [10:8] R/W | 3’hO Mode of swapping the bytes of RGB data. 
2’h0O:RGB;2’h1:RBG;2’h2:GRB; 
2’h3:GBR;2’h4:BGR;2’h5:BRG 


RES ER DEE 


UV_ENDIAN_MODO | [6:4] R/W | 3'h0 Layer0 UV/U/V/A data byte order,B3B2B,;B) become 
[1:0]: in 32bits word, 
00 - B3B2B,By 01 - BoB; B2B3 
10 - BıBoB3B2 11 - BeBsBoB, 
[2]: in 64bits word, 
0- B7BsBsB, B3B2B;Bo, 1- B3B2B;By)_B7BsB;B, 


[fro ire reser O 


Y_ENDIAN MODO [2:0] R/W | 3’hO LayerO Y/RGB data byte order, B3B2B;By become: 
[1:0]: in 32bits word, 
00 - B3B2B;By 01 - BoB, B2B3 
10 - BıBoB3B2 11 - BeBs3BoB, 
[2]: in 64bits word, 
0- B7BeBsBs B3B2B1Bo, 1- B3B2B;Bo_B7BeBsB, 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1243 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


L SPREADTRUM SL8541E Device Specification 


6.10.4.2.2.18 LAYERO_Y_ ADDR 


Description : The control word defines base address of Y/RGB/VFBC/IFBC data in Layer0. The format is 
defined in table below. 


Pen [=] [=| = [27] s[s[~l=l2la[lelel 7] | 


Y_BASE_ADDRO 


Reserved 


RO 


Field Name Type | Reset Description 
Value 
Y_BASE_ADDRO | [31:4] R/W 28'h0 Y/RGB data Base address in LayerO. 
(note: > a align) 


6.10.4.2.2.19 LAYERO_U_ADDR 


Description : The control word defines base address of UV/U data in Layer0. The format is defined in 
table below. 


Pen [x] || [7] [sl slo] ~| allel el 7] | 
CHO T 


U_BASE_ADDRO 
Twe] AAS o o “S S O 


U_BASE_ADDRO Reserved 


RO 


Field Name Type | Reset | Description 
Value 
U_BASE_ADDRO | [31:4] 28'h0 | UV data Base address in LayerO when YUV(2plane) . 
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U data base address in LayerO when YUV(8plane), 
(note:16byte align) 


LP [RO | ho | Reserved 


6.10.4.2.2.20 LAYERO_V_ADDR 


Description : The control word defines base address of V data in layer0. The format is defined in table 
below. 


Pen [[% [|= [7] [= [%]=]~[a[m| el el 7] | 
pene [ ae 


V_BASE_ADDRO 


Type 


V_BASE_ADDRO Reserved 


Name | 
aw S 
BEES EA ER 


Field Name Type | Reset Description 
Value 
V_BASE_ADDRO | [31:4] R/W 28°h0 V data base address in LayerO when YUV(3-plane), 
(note:16byte align) 


6.10.4.2.2.21 LAYERO_PITCH 


Description : This control word defines Layer0 pitch and height The format is defined in table below. 


Pex [foo | [el] [=] %[ mlz [ame] el 7] 
ene [em SCS” 


Reserved HEIGHTO 


Reserved PITCHO 


[Name | 
mo aw 
E ë EERE 


3 | o WW 
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Field Name Type | Reset | Description 
cs ë äåë 


heier bd ee S 


6.10.4.2.2.22 LAYERO_CLIP_START 


Description ` This control word defines start position of clipping image in LayerO .The format is defined in 
table below. 


Layer0 Clip start (32’h0000_0000) LO CUB START 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 25 | 22 | 24 | 20 | 19 | 18 | 17 | 16 
| Name | Ke EE d 


Reserved CLIP_START_YO 


Reserved CUP START XO 


Field Name Type | Reset | Description 
= 


CLIP_START_YO [28:16] | R/W | 13°h0 Bewe o o image start y position, it is based on the top left 
point of Layer0. MUST in LayerO. 


aves [ro are ema CS 


CUP START XU [12:0] R/W | 13°hO | Clip image start x position, it is based on the top left 
point of Layer. MUST in Layer, 


6.10.4.2.2.23  LAYERO_CLIP_SIZE 


Description ` This control word defines clip image size in Layer .The format is defined in table below. 
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en [or] [| [7] [s]~l=l@l[alwlolel] 
Nene [Dee 


Reserved CLIP_SIZE_YO 


Reserved CLIP_SIZE_X0 


| Name | 
S a 
K : EERE 


Field Name Type | Reset | Description 
Value 
[31:29] IRO (Lang | | Reseved ` 
a SIZE_YO [28:16] | RAW | 13°h1 | Clip LayerO vertical size, it is based on the top left 
— =) eeo of LayerO. Please ensure it is in Layer0. 
Pinta lm Ia Jee 


CLIP_SIZE_X0 [12:0] R/W | 13°h1 | Clip LayerO horizontal size , it is based on the top left 
point of Layer0. Please ensure it is in LayerO. 


6.10.4.2.2.24 LAYERO_DES START 


Description : This control word defines Layer0 clip image start position in work plane .The format is 
defined in table below. 


en [a [02 [% [or [2 [ato [=l[2[almlolel 7] | 
Gi [CS 


Reserved DES START YU 


SREL RES EE ENEE T 
D A 


Field Name Type | Reset | Description 
Value 
M ESCH 
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DES START YU [28:16] | RAW | 13°h0 | Clip Image start vertical position(Y), it is based on 
the top left point of work plane. Please ensure it is in 
work plane. 


LDR [sho |Reseved S 


DES START XU [12:0] R/W | 13°hO | Clip Image start horizontal position(X) , it is based on 
the top left point of work plane. Please ensure it is in 
work plane. 


6.10.4.2.2.25 LAYERO_PALLET_RGB 


Description : This control word defines Layer0 constant pallet ARGB in Layer1. The format is defined in 
table below. 


Pen [a] | [2 [27] ][~[al=la[mlol el] | 
mame) e o o SS 


PALLET_AO PALLET_RO 


= a 
Value 


6.10.4.2.2.26 LAYERO_CK 


Description : This control word defines Laverù constant RGB for color-key mode and Layer0 block alpha. 
The format is defined in table below. 
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Pex Ts] [= Taa aana TRT] TS] TS 
ml 


ALPHAO 


PP Pe 
Value 


6.10.4.2.2.27  LAYER1_CFG 


Description : This control word defines data format,endian,color-key enable of layer1. The format is 
defined in table below. 


0x00A0 Layer1 data configure (32’h0020_0000) LAYER1_ CFG 


CK_ 


Reserved ENT 


Reserved 


Field Name Type Reset Description 
Value 
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Li EN [31] Layer2 enable control : 0 - disable;1 - enable; 
Pp i foa [o [ano [Revered 


ZNUM_L1 [21] R/W Thi Z-order of layer 1 
1’hO: bottom layer, (LO) 
1’h1:top layer (L1) 
re 
PALLET_EN1 [19] R/W Tho Layer1 color palette enable signal 
0 -disable,1 - enable 
CK_EN1 [18] R/W 1’ho Layer1 color-key enable: 
0 -disable,1 - enable; 
IMG_FORMAT1 [17:16] R/W Zb Laver) image input data format: 
00 - ARGB888. 01 - RGB888.10 - RGB565 


jusa fro | 7ho__| Reserved 


PMARGB_MOD1 e = [RW [rno | Layer1 input is pmargb mode 1:yes 0: no 


A_SWAP'1 [7] R/W Tho Layer1 image layer ARGB888 endian mode 
0-ARGB 1- RGBA 

RGB_SWAP1 [6:4] R/W F’'hO Mode of swapping the bytes of RGB data. 
000 - RGB 001 - RBG 010 - GRB 
011 - GBR 100 - BGR 101 - BRG 


o a o m ee S 


ENDIAN1 [2:0] R/W 3’ho Layer1 image layer RGB data byte order, 
B3B2B,By become : 
[1:0]: in 32bits word, 
00 - B3B2B;Byp 01 - BoB;B2B3 
10 -B,B,B3B2 11 - B2B3BoB; 
[2]: in 64bits word, 
0- B7B,B;B, B;B2B;Bo, 1- B3B2B1Bo_B7B6B5B4 


6.10.4.2.2.28 LAYER1_R_ADDR 


Description : The control word defines base address of RGB/IFBC data in Layer1. The format is defined 
in table below. 
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Pen [[s0 || [ [a] OIE3EDRES 
mam T S S 


R_BASE_ADDR1 


= 


WE EENEG 
Lo Eee ES EES EES ES ES EES ENEE ES 
ees | L es ean to EE EE CECR 


R_BASE_ADDR1 Reserved 


RO 


Field Name Type | Reset | Description 
Value 
R_BASE_ADDR1 | [81:4] R/W 28'h0 RGB data Base address in Layer1. 
(note:16byte-align) 


jea jro [eo | Reserved SN 


6.10.4.2.2.29  LAYER1_PITCH 


Description : This control word defines Layer1 pitch and height .The format is defined in table below. 


en Jor | 2 |] a7] [| 2a] |2 a eo fao OE3 
heme SSC” 


Reserved HEIGHT? 


PITCH1 


R/W 


e ee 
Value 

SR saa RO [aro ER 

TEH [RO [sto [Resened S y 
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6.10.4.2.2.30 LAYER1_CLIP_START 


Description : This control word defines start position of clipping image in Layer1 .The format is defined in 
table below. 


Pex [oo] = [= [7 [=] s[~| [=a mle] wl 7] 
Pame OO y SS 


Reserved CLIP_START_Y1 


Kewe ie e e eee T 
| Name | LEE 


Reserved CLIP_START_X1 


Field Name Type | Reset | Description 
Value 


EIS Ing [smo [Reseved S 


CLIP_START_Y1 [28:16] | RAW | 13’h0 | Clip image start y position, it is based on the top left 
point of Layer1. MUST in Layer, 


SESCH o no Reseed 
CLIP_START_X1 [12:0] R/W. | 13°hO | Clip image start x position, it is based on the top left 
point of Layer1. MUST in Layer, 


6.10.4.2.2.31 LAYER1_CLIP_SIZE 


Description : This control word defines clip image size in Layer1 .The format is defined in table below. 


aT] a Tana Ta] [ell] | 
es 


Reserved CLIP_SIZE_Y1 


Reserved CLIP_SIZE_X1 


S aw 
Reset "ERREECHEN 
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Field Name Type | Reset | Description 
i 


CLIP_SIZE_Y1 [28:16] | RAW | 13°h1 Beet o o Laver vertical size, it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 
SESCH Ro [ato [Resened 
CLIP_SIZE_X1 [12:0] R/W | 13°h1 | Clip Layer’ horizontal size , it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 


6.10.4.2.2.32 LAYER1_DES START 


Description : This control word defines Layer1 clip image start position in work plane .The format is 
defined in table below. 


0x00B4 Layer1 Destination start position (32’h0000_0000) Li DES START 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 2a | 22 | 21 | 20 | 19 | 10 |17 | 16 | 
| Name | Kl 


Reserved DES START Y) 


Reserved DES START X) 


Field Name Type | Reset | Description 
Reeg 


DES_START_Y1 CS R/W | 13°h0 Beseneg Image start vertical position(Y), it is based on 
the top left point of work plane. Please ensure it is in 
work plane. 


DECH [RO [sho |Reseved o 


DES_START_X1 [12:0] R/W | 13°hO | Clip Image start horizontal position(X) , it is based on 
the top left point of work plane. Please ensure it is in 
work plane. 


6.10.4.2.2.33 LAYER1_PALLET_RGB 


Description : This control word defines Layer1 constant pallet ARGB in Layer1. The format is defined in 
table below. 
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Pex [a] [= Ta aana Ta] STS 


PALLET_A1 PALLET_R1 


PALLET_G1 PALLET_B1 


Pa 
ret PPP PP PPP PPP Ltt 


D T, AO 
Value 


6.10.4.2.2.34 LAYER1_CK 


Description : This control word defines Layer1 constant RGB for color-key mode and Layer1 block alpha. 
The format is defined in table below. 


Pex [oreo [2 [= [> |] s[% [= = allele] GRES 


ALPHA) 


Field Name Type | Reset | Description 
Value 
ALPHA1 [31:24] Layer block alpha. 
CK_R1 [23:16] Layer1 constant R for color-key mode. 
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CK Bi [7:0] Layer1 constant B for color-key mode. 


6.10.4.2.235 | GSP_IP_REV 
Description : This control word defines GSP IP revsion. 


0x01A0 GSP_IP_REV info (32’h0001_ 0200) GSP_IP_REV 


Bt | 31 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 2a | 22 | 24 | 20 | 19] 18 | 17 | 16 | 
EJ > 


Reserved GSP_LITE_FLAG 
ee REH 
Reset i | + |: |: 
REE RIE ERL RH EE RE ERE EE RR 
eme l 


GSP_IP_REV PATCH_NUM 


"mell 


Reset | o| o|ojo]je |o ` ° |° a NH YHHH 


liaii [relics [Prem 
Value 
wren [ro [rato Tra 
[esr merae [uone] [Ro [em Ierieiaeterrerb 
es erev fusa EREECHEN 


6.10.4.2.2.36 GSP_AXI_STS 


Description : The control word defines gsp axi information. The format is defined in table below. 
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Pen [a] | Ta [or] [2s 2] [2a 20 TDR 
eme[ 


Reserved 


7 
i RCH | WCH 
Reserved BUS Se SS 
sy 


Field Name Type | Reset | Description 
Value 
ee OE 
RBUS_ BUSY 2 [RO Ing TAN Reh burst busy indicate 
WBUS_ BUSY 2 | RO Ing | AXI Weh burst busy indicate 
RCH_BUSY tt] [RO | 1'ho [AXI Rch busy indicate 
WCH_BUSY fo) [RO lg | AXIWeh busy indicate 


6.10.4.2.2.37  GSP_DEBUG_CFG 


Description : The control word defines gsp debug control. The format is defined in table below. 
0x01A8 GSP debug_CFG(32’h0000_0000) GSP_DEBUG_CFG 


| pit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 24 | 20 | 19 | 18 | 17 | 16 
Name EE 


Reserved 
Type 


D oe ee eS eS eas 


Gs Ze Res 
Reserved oe 
de AUS erat 


= EE 
Reset S O TT: | 


Field Name Type | Reset | Description 
Value 
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ee eee 
CACHE DIS | Input cache disable 0: enable t:disable — | cache disable 0: enable | Input cache disable 0: enable t:disable — | ‘disable 


RCH_PAUSE 5 R/W "(bü AXI read channel pause enable signal; 
0: don’t pause 1:pause 


WCH_PAUSE [2] R/W "(bü AXI write channel pause enable signal; 
0: Ee, mme ‘pause 


o R/W "(bü Its a E IM clearing, and used to clear 
scaling module, including state machines, main 
control logic, FIFO, etc 


6.10.4.2.2.38  GSP_DEBUG1 


Description : This control word defines GSP debug information. 


0x01AC GSP_MAIN_FSM info (32’h0000_0000) 


Reserved T Reserved 


LAYER1_DBG_STS LAYERO_DBG_STS 


Field Name Type | Reset | Description 
Value 

BLD OUT PULL [31] | RO 110 | Blend3 output fifo full signal 

BLD_OUT_EMP1 [30] IRO fino | Blend3 output fifo empty signal 

BLD OUT FULLO [29] | RO 110 | Blends output fifo full signal 

BLD OUT EMPO [28] IRO fino | Blend5 output fifo empty signal 
Oooo o o fea o e feme 

SCL_OUT_FULLO [25] | RO |1'ho | Scalet output fifo full signal 

SCL_OUT_EMPO [24] | RO |1'ho | Scalet output fifo empty signal 
"leie [eno [Reon S E 
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[AVERT zess Des [RO [eno Tass | 


LAYERO_DBG_STS ro [RO | sho | Layer0 input debug status 


6.10.4.2.2.39 COEF1_x 12 


Description : This control word defines tap1 & tap2 of group1~16 in horizontal (vertical) coefficient table 
for scaling1. The format is defined in table below. 
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[oxo210 | Tept-2 in group in Horizontal oet(@2r0000,0000)_| HOR COEF1 212 
[oxo220 | Tept-2 in groupa in Horizontal cost ees zi | HOR COEF1 3-12] 
e | Tept-2 in group in Horizontal coef een zi esoe 
[ox0250 | Tept-2 in groupo in Horizontal cost een zi | HOR COEF1 6-12] 
et | Tept-2 in group in Horizontai coet Ges 0000) | HOR_COEFT 15-12] 
ent | Tept-2 in groupt6n Horizontai coer See 0000) | HOR ees 
e | Tept-2 mgr in Venical cost (22h0000-o000) | VER COEF1 212 
ms | Tept-2 in groupa in Vertical cost (22h0000-o000) | VER COEF1 3-12] 
e Tanant Vertical cost (22h0000-o000) | VER COEF1 4-12] 
[ox0350 | Tap1-2 in groupo in Vertical cost G2'N0000_0000) | VER COEF1 6-12] 
[ox03€0 | Tept-2 in group n Vertical coet (22R0000-0000) | VER COEF1 18.12] 
et | Tept-2m groupt6 in Vorieai coet (22R0000-o000) | VER_COEF1 16-12] 
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30 | 29 |28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 


S 


RO 


= Klee so 
Value 

SR saa [RO [aro ES 

«diss [RO [eto [Resend yë 

[rari T [aw [ero [Tat of EE EE 


6.10.4.2.2.40 COEF1_x 34 


Description : This control word defines tap3 & tap4 of group1~16 in horizontal/vertical coefficient table for 
scaling1. The format is defined in table below. 
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onora aaae in Horizontal cost een zi | HOR COEF1 2-34 
oopa | Topo in groupa in Horizontal cost ees zi esoe zz 
e | Tapa- in grup in Horizontal cost ees zi HOR COEFT. zl 
onos | Tapaz in grup in Horizontal coef ees zi | HOR COEF1 6-34 
eer | Tapa- in group in Horizontai cot Ges Sales ees zl 
[oxoara | Tapa- in araupe n Horizontai coet ees Sales ees 4] 
omoara | Tapa- in orp in Venical asa maT VER COEF1 2-34 
en | Topo in groupa in Vertical cost asa maT VER COEF1 3-34 
oosa | Tapa- in grup in Vertical cost asa maT VER COEF1 -4-34 
onoo | Topo orp in Vertical cost G2'N0000_0000) | VER COEF1 6-34 
eer Ta in group n Vorieai coet (22R0000-o000) | VER COEF1 15-34 
mp | Tapaz in groupe in Vorieai coet (22n0000-o000) | VER_COEF1 -16-34 
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30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 


S 


RO 


=F PEE so 
Value 

SR saa o [aro ES 

«diss [RO [eto [Resend S yë 

SEENEN EE ER 


6.10.4.2.2.41 COEF1_x 56 


Description : This control word defines tap5 & tap6 of group1~16 in horizontal/vertical coefficient table for 
scaling1. The format is defined in table below. 
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30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 


S 


RO 


=F PEE oy 
Value 

SR saa RO [aro ES 

Pp «diss [RO [eto [Resend yë 

mes feo Rw [eho | Taps of gcupi-16 i horzonaiverical costicient. 


6.10.4.2.2.42 COEF1_x 78 


Description : This control word defines tap7 & tap8 of group1~16 in horizontal/vertical coefficient table for 
scaling1. The format is defined in table below. 
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Field Name Type | Reset | Description 
TFN a 


E NAN 
mer [eo [aw [ero | Tap of ip ei horzonanerica cotan. 


6.10.4.2.2.43  MMU_INT 


Description : Control register of GSP .The format is defined in table below. 


GSP_INT 
26 


invali 
drs 
ts 


Field Name Type | Reset | Description 
Value 


mmu | mmu_paor_wrsts | wr_sts (pn [RO [rno | OUL oi out et PA onge w interrupt stees _range_ w | out_of_PA_range_w interrupt status status 
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[30] IRO (mg | out_of_PA_range_r interrupt status 
Invalid_w_sts [27] IRO (mg | invalid_w interrupt status 
Invalid_r_sts [26] IRO (mg | invalid_r interrupt status 
Out_of_rang_w_sts 25 Tho out_of_VA_range_w interrupt status 
H 
Out of rang tr ste 24 Tho out_of_VA_range_r interrupt status 
g 
mmu_paor_wr_clr 23 WC Tho out_of_PA_range_w interrupt clear signal 
p 
mmu_paor_rd_clr 22 WC Tho out_of_PA_range_r interrupt clear signal 
p 
[21] unsecure_w interrupt clear signal 
[20] unsecure_r interrupt clear signal 
Invalid_w_clr [19] invalid_w interrupt clear signal 
Invalid_r_clr [18] invalid_r interrupt clear signal 
Out_of_rang_w_clr 17 WC Tho out_of_VA_range_w interrupt clear signal 
g 
Out_of_rang_r_clr [16] out_of_VA_range_r interrupt clear signal 
mmu_paor_wr_en 15 R/W Tho Enable bit for out_of_PA_range_w_interrupt source 
p 
mmu_paor_rd_en 14 HAN Tho Enable bit for out_of_PA_range_r_interrupt source 
p 
[13] Enable bit for unsecure_w_interrupt source 
[12] Enable bit for unsecure_r_interrupt source 
[11] Enable bit for invalid_w_interrupt source 
[10] Enable bit for invalid_r_interrupt source 
Out_of_rang_w_en 9 [Rw | tho | Enable bit for out_of_VA_range_w_interrupt source 
Out_of_rang_r_en 8 R/W Tho Enable bit for out_of_VA_range_r_interrupt source 
g 
eem TR [Ro [iro | unsecure wineruptrew 
es [i [Ro [iro | unsecure rintemptw 
Out_of_rang_w_raw ni [RO | tho | out_of_VA_range_w interrupt raw 
Out_of_rang_r_raw fo) = [RO |tho | out_of_VA_range_r interrupt raw 


6.10.4.2.2.44 MMU_CFG 
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Description : Control register of GSP MMU .The format is defined in table below. 


0x0804 GSP MMU Register Info (32’h0000_ 3000) MMU_CFG 
31 | 30 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 


29 | 28 


Reserved 


_rd_ K 
Reserved . rotati Reserved Reserved 


Field Name Type | Reset | Description 
Value 
[31:14] | RO | 18'h0 | Reseved | 
MMU_WR_ a EN | [13] RW] 1’h1 mmu write channel rotation enable, when it is 
enable, the mmu adopt the mst rotation cmd 
MMU_RD_ROTATION_EN | [12] RW] 1’h1 mmu read channel rotation enable, when it is 
enable, the mmu = the mst rotation cmd 
Gen EE (2 


REES 


MMU_VAOR_BYPASS _EN | [4] RW Tho 1:vaor happened,the system will bypass this 
command,donot record the addr and generate 
0: vaor happened,the system will send a default 
addr,donot record the addr and generate 


EANN e e pe pees 
wuss fe [ojm] SCS 


MMU_CG_EN g R/W | 1’hO Mmu hardware clock gate enable 
1:force mmu clk-enable 
MMU_EN R/W | 1°hO gsp mmu enable signal: 
0: mmu disable ; 1: mmu enable 


6.10.4.2.2.45 MMU_CLR 


Description : this control register inform MMU that page message updated in DDR.The format is defined 
in table below. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1268 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GRSPREADTRUM' 


SL8541E Device Specification 


0x0808 GSP MMU CLR Register Info (32’h0000_0000) MMU_CLR 


| Bit | 31 | 30 28 
| Name | Reserved 


MMU_CLR 


WI 


Field Name Type | Reset | Description 
Value 


fern fro [ano [Reserved WNN D O 


MMU_CLR W/C | 7hO When the pagetable is updated,the tlb should be 
clear 
The bit[5:0] clear the read channel tlb buf 
The bit[6]: clear the write channel tlb buf 


6.10.4.2.2.46 MMU_FIRST_VPN 


Description ` this register define MMU first virtual page number. The format is defined in table below. 


}ox0g0C | MMU_FIRST_VPN Register Info (32’h0000_0000) MMU_ ` MMU FIRST_VPN | VPN 


Reserved MMU_FIRST_VPN 


Field Name Type | Reset | Description 
Value 


omn o pe ee 


MMU_FIRST_VPN | [20:0] 21’ho | First virtual page number.( 1page =4k byte 
space) 
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6.10.4.2.2.47  MMU_RANGE_VPN 


Description : this register define MMU virtual page number range .The format is defined in table below. 


pes MMU RANGE VPN Register Info (32’h0000_FFFF) MMU_RANGE_VPN 


a 30 
Se MMU {RANGE 


E 


= eae G T 
CR a ea E R LTE E T 
S ee 


MMU_RANGE_VPN 
Type 


Field Name Type | Reset Description 
Value 
MMU_RANGE_VPN | [17:0] 18'hO_FFFF | gsp mmu VPN range. 


6.10.4.2.2.48 MMU_FIRST_PPN 


Description : This register define MMU first physical page number.The format is defined in table below. 


MMU_FIRST_PPN Register Info (32’h0000_0000) MMU_FIRST_PPN 


Reserved MMU_FIRST_PPN 


MMU_FIRST_PPN 


Field Name Type | Reset | Description 
Value 


[Tre [ro HT 


MMU_FIRST_PPN | [20:0] 21h0 | First Es page number.( 1page =4k byte 
space) 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1270 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ! SL8541E Device Specification 


6.10.4.2.2.49 MMU_DEFAULT_PPN 


Description : This register defines MMU default physical address in exception. The format is defined in 
table below. 


0x0818 GSP MMU Defaul PA Register Info (32’h0000_0000) MMU_DEFAULT_PPN 


Reserved MMU_DEFAULT_PPN 


Dk 


MMU_DEFAULT_PPN 


[name 
EC 


Field Name Type | Reset | Description 
Value 


a DEFAULT PDN oo 0] R/W |21h0 | gsp mmu e E pa value, used for unsecurity space 
visit security space. Paga message invalid. 


6.10.4.2.2.50 MMU_OUT_OF_RANGE_VA_RCH 


Description : This register informs first error virtual address in RCH that out of range of virtual page 
size. The format is defined in table below. 


0x081C Out Range VA RCH Register Info (32’h0000_0000) OUT_RANGE_VA H 


Reserved MMU_OUT_OF_RANGE_VA_RCH 


a 


GB 
E KEE EE EE EES 


MMU_OUT_OF_RANGE_VA_RCH 


[name 
Ee OER 


Feann Jon [Type [Reset [Dossrpton Ui 
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a C0 DH EG CR 


MMU_OUT_OF_RANGE_VA_RCH | [20:0] Pe ies First error VA in RCH, that out of range of 
VPN. 


6.10.4.2.2.51 MMU_OUT_OF_RANGE_VA_WCH 


Description : This register informs first error virtual address in WCH that out of range of virtual page 
size. The format is defined in table below. 


0x0820 Out Range VA WCH Register Info (32’h0000_0000) OUT_RANGE_VA_W 


31 | 30 | 29 | 28 


Reserved MMU_OUT_OF_RANGE_VA_WCH 


MMU_OUT_OF_RANGE_VA_WCH 


Field Name Type | Reset | Description 
E e 


MMU a OE RANGE VA WCH | [20:0] sisch 21’ho | First error VA in Beed H that out of range 
of VPN. 


6.10.4.2.2.52  MMU_NOVALID_VA_RCH 


Description : This register informs first error virtual address in RCH that is in invalid virtual page. The 
formatis defined in table below. 
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Reserved O E 


NOVALID_VA_RCH 


reer e E e e E EE E ee e 


Field Name Type | Reset | Description 

Value 
rar for 
NOVALID_VA_RCH | [20:0] IRO | 21'ho First error VA in RCH, that is in invalid VPN. 


6.10.4.2.2.53  MMU_NOVALID_VA_WCH 


i PEE eee a eee 


Description : This register informs first error virtual address in WCH that is in invalid virtual page. The 
format is defined in table below. 


0x0828 NOVALID_VA_WCH Register Info (32’h0000_0000) NOVALID_VA_WCH 


Reserved NOVALI A 


perpe a eee 


NOVALID_VA_WCH 


CHH EO EHH 


Field Name Type | Reset | Description 

Value 
RRE 
NOVALID_VA_WCH | [20:0] IRO | 210 First error VA in WCH, that is in invalid VPN. 


6.10.4.2.2.54 |MMU_NOPASS_VA_RCH 
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Description : This register informs first error virtual address in RCH that is in unsecurity space. The format 
is defined in table below. 


| Bit | 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18 17 16 
CT "T 
S H 


E ee ° | + T 
DS KEE ne T L CTE EE EEN 


NOPASS_VA_RCH 


reer e EES ESESESES 


Field Name Type | Reset | Description 

Value 
~ kaem 
NOPASS_VA_RCH | [20:0] |RO | 21'h0 | First error VA in RCH, that is in unsecurity space. 


6.10.4.2.255 ©MMU_NOPASS_VA_WCH 


Description : This register informs first error virtual address in WCH that is in unsecurity space. The format 
is defined in table below. 


| Bit | 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18 17 16 
e RRR "T 
O 


Reset O O OOOO OO ° | + | 
EE EEE EE ees 


NOPASS_VA_WCH 


ese e HHHH 


Field Name Type | Reset | Description 

Value 
~ hao Te 
NOPASS_VA_WCH | [20:0] [RO / 21'h0 | First error VA in WCH, that is in unsecurity space. 
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6.10.4.2.2.56 MMU_MISS_CNT 


Description : this register count MMU RCH miss rate. The format is defined in table below. 


Pex [soo | = [= [7 [|] %[ =] ~l al mel el] | 


MISS_CNT_WCH 


Se T eae eee 
C e ae 


MISS_CNT_RCH 


eet TPP PP Pl) Peet 


Field Name Type | Reset | Description 

Value 
MISS_CNT_WCH (pg | RO | 16'n0 | WCH miss rate counter. 
MISS_CNT_RCH [15:0] | RO |16h0 | RCH miss rate counter. 


6.10.4.2.257 MMU_ARQOS_CFG 


Description : Control ARQOS register of GSP MMU read pgaetable from ddr.The format is defined in 
table below. 


0x0838 MMU ARQOS Register Info (32’h0000_0007) MMU_ARQOS_CFG 


31 | 30 28 
Reserved 


Reserved MMU_READ_DDR_ARQOS 


Se 
KEE SSC 
EES EES ESER EES EES ESRSESER 


Field Name Type | Reset | Description 
Value 
eS (CE 
MMU_READ_DDR_ARQOS | [3:0] The arqos of the mmu read ddr,which should be 
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6.10.4.2.2.58  MMU_IP_REV 


Description : This control word defines MMU IP revsion. 


en [a [| [m6 [27 [2] [ma] = [alm] ole] 7] | 
mam o e 


Reserved 


MMU_IP_REV PATCH_NUM 


ec 
w) ooo e S 
mej e e e e HRE OR 


"= F pepe Žž 
Value 

C o o i feaj eo ee CS 

fine rev [rsa [RO Iëglwueege ooo 


6.10.4.2.2.59  MMU_MIN_PPNO 


Description ` THE MIN PPNO,which is the min ppn of the first pa address space,the precision is 1MB 


0x0840 MMU MIN PPNO Register Info (32’h0000_0000) Aa 


31 | 30 28 
Reserved 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1276 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GPR SPREADTRUM SL8541E Device Specification 


Field Name Type | Reset | Description 
Value 


o ON COT 
MMU_MIN_PPNO | [12:0] 13'hO | The min ppn0,the precision is 1MB 


6.10.4.2.2.60 MMU_PPN_RANGEO 


Description:the max offset of ppnO,the ppn offset must be in this range,otherwise out of range interrupt 
will happen,the precision is 1MB 


0x0844 MMU_PPN_RANGEO Register Info (32’h0000_1FFF) MMU_PPN_RANGEO 
31 | 30 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 16 


29 | 28 


Reserved 


Reserved MMU_PPN_RANGEO 


Field Name Type | Reset Description 
Value 


[31:13] IRO | 19°hO | Reserved ` 
Lee [12:0] 13H1FFF E max offset of ppn0 


6.10.4.2.2.61 MMU_MIN_PPN1 


Description ` THE MIN PPN1,which is the min ppn of the second pa address space,the precision is 1MB 
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een [ER Rasa Rn weess 


| Bit | 31 | 30 28 
| Name | Reserved 


Field Name Type | Reset | Description 

Value 
rar fro 
MMU_MIN_PPN1 [12:0] 13'h0 | The min ppnt,the precision is 1MB 


6.10.4.2.2.62 MMU_PPN_RANGE1 


Description:the max offset of ppn1,the ppn offset must be in this range,otherwise out of range interrupt 
will happen,the precision is 1MB 


0x084C MMU_PPN_RANGE1 Register Info (32’h0000_1FFF) MMU_PPN_RANGE1 


| Bit | 31 | 30 28 
| Name | Reserved 


eet D PPP ll pl. 
Pen fs fulafainfwolele|7fels| «|sfefs|o 
rame DECHE 


Reserved MMU_PPN_RANGE1 


Tyee O 
E =—s§$§$§«v PE EE Ee 


Field Name Type | Reset Description 

Value 
OC 
MMU_MIN_PPN1 | [12:0] 13'h1FFF | the max offset of ppn1 


6.10.4.2.2.63 ©MMU_PAOR_VPN_ADDR_RD 
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Description : This register informs first error virtual address in RCH that out of range of physical page 
size. The format is defined in table below. 


0x0850 MMU_PAOR_VPN_ADDR_RD Register Info MMU_PAOR_VPN ee 
(32’h0000_0000) 
Reserved MMU_PAOR_VPN_ADDR_RD 


MMU_PAOR_VPN_ADDR_RD 


reser e EO EHH 


Field Name Type | Reset | Description 
Value 


piste [RO fano [Reserved S 


MMU_PAOR_VPN_ADDR_RD | [20:0] bäi 21'h0 | First error VA in RCH, that out of range of 
PPN. 


6.10.4.2.2.64 MMU_PAOR_VPN_ADDR_WR 


EE ne rare Ee EEN 


Description : This register informs first error virtual address in WCH that out of range of physical page 
size. The format is defined in table below. 


0x0854 MMU_PAOR_VPN_ADDR_WR Register Info MMU_PAOR_VPN GE 
(32’h0000_0000) 
Reserved MMU_PAOR_VPN_ADDR_WR 


EC ESE OES aE 
[Name | mme 


MMU_PAOR_VPN_ADDR_WR 


Peel PPP e Ee Eee Ee ee e le 


Field Name Type | Reset | Description 
Value 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1279 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


poste Ro_[attho [Reseved S 


MMU_PAOR_VPN_ADDR_WR | [20:0] bai 21'h0 | First error VA in WCH, that out of range of 
PPN. 


6.10.4.2.2.65 ©MMU_PAOR_PPN_ADDR_RD 


Description : This register informs first error physical address in RCH that out of range of physical page 
size. The format is defined in table below. 


oe MMU_PAOR_PPN_ADDR_RD Register Info MMU_PAOR_PPN_A 

(32°h0000_0000) DDR_RD 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 17| 16 
| Name | Reserved 


EEN 
Reset | RAF HRN ERS ES SE EES ES EES ES EES 
ERREECHEN 

e EE 


Reserved MMU_PAOR_PPN_ADDR_RD 


Field Name Type | Reset | Description 
Wess 
MMU_PAOR_PPN_ADDR_RD Ca 13'hO | The first PA out of range mened o a 


6.10.4.2.2.66  MMU_PAOR_PPN_ADDR_WR 


Description : This register informs first error physical address in WCH that out of range of physical page 
size. The format is defined in table below. 
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0x085C MMU_PAOR_PPN_ADDR_WR Register Info MMU_PAOR_PPN_A 
(32’h0000_0000) DDR_WR 
ESE 
Reserved 


Field Name Type | Reset | Description 

Value 
~oo iao 
MMU_PAOR_PPN_ADDR_WR | [12:0] 13'hO | The first PA out of range WCH 


6.10.4.2.2.67 MMU_REG_AU_MANAGE 


Description : The register control the authority of all mmu register,except MMU_UPDATE,Which can be 
write. 


Pen [a [= [ola EEE EEE EEE ERS 
[ame [Re 


Reserved 


Field Name Type | Reset | Description 
Value 


[fist [ro [ato 
MMU_REG_AUTH R/W | 1’hO Control the authority of all mmu register,except 
MMU_UPDATE,Which can be write. 
O:unsercure APB can wr those regs 
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6.10.4.2.3 


Register Diagram Descriptions 


SL8541E Device Specification 


1: unsercure APB cannot wr those regs 


Register in diagram marked by red,will be fixed in GSP work,modify its value will be omitted. 
1. mun mode configure 


- run_mode =0 


- run_mode =1 


INPUT 


OUTPUT 


scale 


LO 


LI 


z-order 


GSP 


Ly 


blend 


| blend 


run_mod:0 scale en: (0/1) 


znum_l0: (0~1) znum_li: (0~1) 


INPUT 


LO 


LI 


| z-order 


blend H> 


scale 


|| blend L 


run_mod:1 1. znum_l0:(0~1) znum_I1:(0~1) 


scale_en:1 


2. clipping configure 


V1.1 


OUTPUT 


work_area. 


Li 
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«<q pitchx D p” des_pitch B 
` des start X LO A 
Ee a clip_size_x_Lx ~ des_start_y_L0/1 <q des_scl_size_w0/1 > 
d d 
o! S ES 
2 a |i 
S A 
source image destination image y 
Layerx (x:0/1) Layer0: scaling 
q des_pitch B 
À 
des_start_x_Lx alin ei 
des_start_y_Lx ra clip_size_x_Lx re 
al 2 
S a 
a E 
Ly 
destination image y 
Layerx (x:0/1) osd clip 
(0 degree rotation) 
3. destination configure :scale_en=1, run_mod=1 
a des_pitch D des_pitch B 
Nwvork_area_x l work_area_y1 À work oe a zlwork area vl A 
T | 
work_area_sx2 work_area_sy2 A A 
des start xl a 
| SE =| work_area_dx2 
z = bg Kac E 
| des_start_x0 S G) = ei 
| des_start_y0 ad g| |£ a SE 
5 S al Zi S al 
z f |S 3 Lal |S 
S A 8 
= soft 
work area wi 
des scl wi 
Leg p 
work_area_wl work_area_wl 
y l y 
input image output image 
Register Configure Process result 
4. destination configure:scale_en=1, run_mod=0 
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> a des_pitch > 
KE l work_area_yl A Nwvork_are a_x 1 work_area_yl A 
A A 
des_start_x0 des_start_x0 
des start YU = Ki des_start_yO _ = KI 
e 2 s e EI 
3 = EI v 
LO SI LO D 9 RI 1 
< E 3 e 8 
ZS des scl wi Z 
a M L Y 
p 
work_area_w1 work_area_w1 
P y Sec y 
input image output image 
Register Configure Process result 
5. destination configure: scale_en=0, run_mod=0 
«<q des_pitch > a des_pitch > 
wierk enz work area Y) A p ork_area x] work_area_y1 À 
A A 
des start xl des start zl 
des start XU des start_y1 des start XU des_start_y1 
des start YU z ES des start YU S S z Š 
LO IP Lut H EIR 1 
SE K Sali 
= clip_size_x0 S E S 
clip_size_x1 
y | H 
< p q p 
work_area_wl work_area_wl 
y i y 
input image output image 
Register Configure Process result 
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6.10.4.3 AXI burst property 


- AXIRCH/WCH: 

Burst length : 1~16. 

Start address align : 16byte align. 

Outstanding capability: 16 

Input output/buffer size : 
RA1SH_288x128_BE | input | Laver input cache ram 
RA1SH_432x128 BE | input | Layer0 input cache ram 


RF1SH_256X128 BE | output | Output ram size 


ID number : 


ID Requestor 
4’b0000 | GSP over data read.( UV/U/V/Y/RGB) 
4’b0001 | GSP aver) data read.( RGB) 


Out of order access : allow . 
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6.10.5 Clocks and Resets 


Asynchronous resets . 


6.10.6 Module Architecture 


This section is very important for upper level integration. Put all integration related items here. 


L 
APB3 AXI 
Host Interface GSP CORE 
Main Controller F 
Lo_in | sfifo2_32 Sl: 
i i 
al sfifo2_32 
Li In | stifo2_32 | P 
Scaled 
I 
2 ie B lend0 
of 
v Blend" 
D 
| 
a i ý l {BUFO} 
sfifo2_56 sfifo2_32 ROT? OCFC f 
|BUF1 
Lx_in(0:1) : LayerO~1 Data input unit. OCFC : output color format conversion unit. scaleO : scaling unit. 
Z_orderO : Layers reorder unit. ROT : output Rotation. 


BUFO/1: Rotation ouputput ping-pang buffer group.(128x128Bit,64x128bit,64x128bit)x2 


Figure 9. GSP core Block diagram 
The main functional blocks of GSP are described here, and a block diagram is shown above. 
Host Interface: Allow GSP to communicate with external memory through AXI or AHB bus. 


Main Controller: Internal memory management unit that is the block-to-host memory request 
interface. 


Lx_in(0/1):Layer Input units include color format conversion,input cache . 
Z_order0/1:Layer0~1 z-order units. 

ScaleO: Laver (image) scaling unit. 

SBUFO/1: rotation output RAMS that store image data after rotation unit 
Blend0/1: Image and OSDs alpha blending unit. 

OCFC: Output color format conversion units. 

ROT: Rotation units. 


6.11 DPU 


6.11.1 Overview 
The display processing unit (DPU_lite) is used to fetch multi-layer data from external memory, 


composite them, and output with DPI/eDPI interface on display panel or write back to external memory. 
The detail design information is presented below. 


6.11.2 Features 
e Support up to 7 layer (include a background layer) composition; 
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e Support up to HD(1280X720); 

e Support RGB/YUV(2-plane) data in each layer; 

e Support security accessing on top layer and write back; 
e Support write back to DRAM; 

e Support dynamic ARQoS; 

e Support dithering, RGB888->RGB666/RGB888->RGB565; 
e Support 16/18/24bits DPI output; 

e Support 16/18/24bits eDPI output; 

e Support TE function on eDPI output; 

e  64bits AXI 3.0 Master; 

e 32bits APB 4.0 Slave; 


6.11.3 Function Description 
The DPU_lite block diagram is shown in below: 


DPU_lite 
WriteBack VW sound 
ue Y 
TA y DPI Ctrl 
AXI Bus AXI AXI Buf c GEES Lë 
<)>) Master > r | Fetch Ly! YUV2RGB | >! Blending Dithering A DPl/eDPI 
(E 
Fetch ayer Blend E SE EH 
ou WI parser TP ou 
APB Bus SS 
ét Regs Ctrl 
DPI Clock Domain DPU Clock Domain 
Figure 6-26 DPU Block Diagram 
6.11.3.1 Data Path 
The DPU_lite supports display output and write back to DDR memory. 
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DPU_lite 
pets ae St GE 
WriteBack Lé HAG 
e Y 
iBuf A `i 
4x 64x64bits P i (Shyam. eee L 
T ` J R 
G ize SAL Y DPI Ctrl 
U = 
gf Xl BUS Sech dE: E Fetch 1 ` Lu YUV2RGB Blending Dithering A G Dëst ; 
ef "o eDPI Ctrl 
Blend 
P| -CMD 
APB Bus 
ét Regs Ctrl 
DPI Clock Domain DPU Clock Domain 
S ESNS: > WriteBack Path 
leede > Display Path 
Figure 6-27 DPU Data Path 
6.11.3.2 YUV2RGB 


The blending only support RGB888 data format, so the YUV image data must be conversed to 


RGB888 before blend. Before the YUV changed to RGB, YUV can be adjusted for special application, 
the adjustment as below, 


Y tmp 
YE 


U_tmp 
Ul 
V_tmp 


G 


C 


(Y = 128) 


LIP(Y tmp, 


(U - 128) 


LIP(U_tmp, 


(Va 128) 


v =œ 


LIP(V_tmp, 


* y contrast / 256 + 128 + y brightness; 
255, Six 

* u_saturation / 256 + u_offset; 
E 3 W); 

Tv saturation / 256 + v_offset; 
255, O); 


After this, the Y’U’V’ will be changed to RGB, 


calculation, the calculation formula as below. 


this conversion uses the variable coefficient matrix 


[R] [c00 coi cO2][¥'] fco] 
(eise cll déle las | 
[B| [e20 ent ez j||v'| [e2] 
The constant coefficient for BT601 full range format is below: 
[R] fl 0 359 /256 |[Y'] [-180 ] 
(ien — 88 / 256 183 256 || U"| +| 136 | 
|B| [|1 454/256 0 Jive [- 227 | 


The constant coefficient for BT601 narrow range format is below: 


[R] [298 /256 0 409 /256 |[Y'] [- 223 ] 
la |=| 298 1256 — 100 / 256 — 208 1256 RA 136 : 
|B | [298 1256 516 / 256 0 Iiv] [-277 | 


As above formula, the input data is YUV444, so the fetched data must be up-sampled to YUV444 
before converse. 
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When the input is YUV422, we need up-sample UV in horizontal. 


YUV422 YUV444 
© i E EE : POPPER |. 
© 0 E D 22- | SOOO -2 
E E E EL  Dpnnnnn _ LLL 
H Original UV pixel H Interpolated/duplicated UV pixel 


Figure 6-28 YUV422 to YUV444 Conversion 


When the input is YUV420, we need up-sample UV in horizontal, and duplicate UV in vertical. 


YUV420 YUV444 
B 8 HH. S (ER RN EE ------- 
ee A 
E E E E- = HUNN A Dt 
H Original UV pixel H Interpolated/duplicated UV pixel 


Figure 6-29 YUV420 to YUV444 Conversion 


6.11.3.3 Data Format 
The DPU supports YUV or RGB source data, the data format is listed in below, 


Format Code Data Mapping 
YUV422 0000 
Y Plane UV Plane 
31 24 16 8 0 31 24 16 8 0 
wl | Sal | ve v2 | U2 | vO | UO 
Y7 | Y6 | Y5 | Y4 v6 | U6 | V4 | U4 
YUV420 0001 
(NV12) UV Plane 
Y Plane 
31 24 16 8 0 31 24 16 8 0 
Y3 | Y2 | Y1 | YO v2 | U2 | vo | UO 
Y7 | Y6 | Y5 | Y4 V6 | U6 | V4 | U4 
ARGB888 | 0010 3124 up 8 0 
AO | RO | GO | BO 
A1 | R1 | G1 | B1 
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RGBS65 | 0011 3128 21 16 12 5 0 
R1 | G1 | B1 | RO | GO | Bo 
R3 | G3 | B3 | R2 | G2 | B2 


The DPU supports many kinds of data format transform, in order to implement multi-layers blending, 
each layer data will be transformed to RGB888 format, these transform are shown in below. 


YUV LK YUV2RGB 


RGB666 


Y Y 
RGB565 ck Extend į) RGB888 
A A 


RGB555 


RGB888 


Figure 6-30 Intermediate Data Transform 


There are 2 extend modes to transform 5bits or 6bits data to 8bits, 
Padding with MSbs: 
D[7:0] = {D[4:0], D[4:2]}; D[7:0] = {D[5:0], D[5:4]}; 
Padding with Os: 
D[7:0] = {D[4:0], 3’b0}; D[7:0] = {D[5:0], 2’bO}; 


6.11.3.4 Blending 


The module supports 2 blending modes, if LO is bottom layer, L1 is up layer with alpha A1, and the 
blending result is L, one is: L = (L1*A1 + L0*(256-A1))/256, and another is: L = L1 + (LO*(256-A1))/256. 


The alpha selection is below, 


if (Ll == color key) //transparent 
Al. = 0% 
else if(1 == alpha sel) //layer alpha 


Al = layer alpha; 
else //pixel alpha 
Al = pixel alpha; 


L = (L1*A1 + L0*(256-A1))/256 
This blending calculation is below, (only use a multiply) 


if (AL == 255) 
zs Lil; 
else if (Al == 0) 
= LO; 
else 
L = (L1 -— LO) *A1/256 + LO; 


L = L1 + (L0*(256-A1))/256 
This blending calculation is below, 


if (Al == 255) 
= Lil; 
else if (Al == 0) 
= LO; 
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else 
L = L1 + LO* (256-A1/256); 


6.11.3.5 Writeback 
The writeback module will write the display pixels (32-bit/pixel, alpha=8’hff) back to the DDR memory. 


6.11.3.6 DPI Interface 


In normal operation, DPU_lite should continuously provide complete frames of image data ata 
sufficient frame rate to avoid flicker or other visible artifacts. 


The display image is comprised of a rectangular array of pixels. The frame is transmitted from the 
DPU_lite to a display device as a sequence of pixels. With each horizontal line of the image data sent 
as a group of consecutive pixels. 


Each pixel value (16-, 18-, or 24-bit data) is transferred from the DPU_lite to the display device during 
one pixel period. The rising edge of PCLK is used by the display device to capture pixel data. Since 
PCLK runs continuously, control signal DE is required to indicate when valid pixel data is being 
transmitted on the pixel data signals. 


HSYNG HBP: HACTIVE ' HFP! 
DE=0 | 
Display Area 
VACTIVE+HACTIVE: data transfer 
DE=1 
Figure 6-31 DPI General Timing 
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1 Frame 
VBP 1 VER 
Jack 


VSYNG Display Area 


eme (mm Se Wm e HHRHH RHH 
DE USUI... UUU 


PCLK UE ITT 


1 Line 
‘HBP: , HFP 


EE 
2z 
Esc 
Es 


D 


es Bee? SC UW Ibi 


DB[23:0] | Invalid 10091 (n) Invalid 


Figure 6-32 DPI Timing 


6.11.3.7 eDPI Interface 


The eDPI I/F is an enhances DPI UE from Synopsys that supports sending the DCS memory write 
commands. It supports tearing effect, but DSI host cannot generated the tearing effect automatically, it 
always is trigged by ‘set_tear_on’ command. The eDPI supports halt function, it indicates the DSI host 
needs DPU lite to wait it. The interface define is shown in below. 


dpipclk | | | | 


edpiwms 


dpidataen __| 


edpihalt 


dpipixdata Do | D1 | D2} D3 | D4} D5 | D6 | D7| D8 D9 D10 | D11 


Figure 6-33 eDPI Interface 


6.11.4 Program Notes 


6.11.4.1 Program Flow 


Global Setting Module Control 
0x2080_0000 Set device config; 
// base address (DPU_IF/DPI_H_TIMING/DPI_V_ 
TIMING ...) 
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Ox20e0_ 0000: bit[1] 
// enable 


0x20e0_ 1004: bit[1] 
// dou reset 
0x20e0_ 2004: bit[1] 
// dpu reset clr 


0x2150_00a0: 
bit[1:0] 

// clk_dpu select (0-153.6, 
1-192, 2-256, 3-384 MHz) 


0x2150_00a4: 
bit[2:0] 


// clk_dpi select (0-96, 1- 
128, 2-153.6, 3-Reserved, 
dont config this value) 


bit[11:8] 
// clk_dpi divider 


0x7150_0008: bit[14] 
// Interrupt Enable 


#14 interrupt @ 
INTC1 


Set layer config; 


(LAYx_BASE_ADDR/LAYx_CTAL 
/...) 


Set MMU config; 


(MMU_PT_ADDR/MMU_VPN_RA 
NGE/...) 


Enable interrupts; 
if (eDPI) 
Run DPU; 


(Set DPU_RUN bit of 
DPU_CTRL) 


else 


Update Registers; 


(Set REG_UPDATE bit of 
DPU_CTRL) 


Run DPU; 


(Set DPU_RUN bit of 
DPU_CTAL) 


Response Interrupt: 
if (DONE_INT) 
Stop DPU; 


(Set DPU_STOP bit of 
DPU_CTRL) 


if (VSYNC_INT) 
Update Registers; 


(Set REG_UPDATE bit of 
DRU CTRL 


0x2080_0000 


// base address 


Ox20e0_0000: bit[1] 
Ai enable 


0x2080_ 0004: bit[1] 
// dpu reset 

bit[2] 
// AXI async bridge reset 


0x2150_ 0030: 
bit[2:0] 

// clk_dpu select (0-128, 1- 
153.6, 2-192, 3-256, 4-320, 
5-384 MHz) 


0x2150_ 0034: 
bit[2:0] 

// clk_dpi select (0-96, 1- 
100, 2-128, 3-153.6, 4-192 
MHz) 


bit[11:8] 
// clk_dpi divider 


Set device config; 


(DPU_IF/DPI_H_TIMING/DPL_V_ 
TIMING/ ...) 


Set layer config; 


(LAYx_BASE_ADDR/LAYx_CTAL 
A 


Set MMU config; 


(MMU_PT_ADDR/MMU_VPN_RA 
NGE/...) 


Enable interrupts; 
if (eDPI) 
Run DPU; 


(Set DPU_RUN bit of 
DPU_CTRL) 


else 


Update Registers; 


(Set REG_UPDATE bit of 
DPU_CTRL) 


Run DPU; 


(Set DPU_RUN bit of 
DPU_CTRL) 


Response Interrupt: 
if (DONE_INT) 
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0x402a_00ec: bit[5:4] Stop DPU; 

// set to 2’b0 for PAD (Set DPU_STOP bit of 
LCM_TE DPU_CTRL) 
0x402a_00¢8: if (VSYNC_INT) 
bit[5:4] Update Registers; 
// set to 2'b0 for PAD (Set REG_UPDATE bit of 
BENET DPU_CTRL) 

#14 interuptt@ | | 

INTC1 


6.11.4.2 Program Notes 

Setting related: 
e LAYx_PITCH should be 64 bytes align; 
e WB_BASE_ADDR should be 16 bytes align; 
e WB _PITCH should be 64 bytes align; 
e Full size layer number should be <=4; 
e All layers’ area should be <= 4 full size layer; 

Calculation Related: 
e Max Bandwidth = 720(W)x1280(H)x4(Bpp)x4(layer)x60(fps) = 1GB/s 
e CIK dp = 720(W)x1280(H)x60(fps) = 55.3MHz >64MHz 


6.11.5 Intergration Notes 
e  dpu_wrap = dpu_top + dpu_ram + iommu_mm_top 


e Ok dou max is 384MHz 
e Ok dp: max is 64MHz 


AXI BUS Ll E SL ES APB BUS 
DPl/eDPI IF 
> 
Dpu_ram 
DPU_wrap 
Figure 6-34 DPU lte Intergration 
6.11.5.1 DPU_wrap Interface 
6.11.5.1.1 AXI interface 
Main features: 
- 64-bit independent read and write data bus 
- Designed to support to 384MHz 
Signal Width UO Description Clock Domain 
Name 
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AWID 4 OUT | Write client ID. clk_dpu 
AWADDR 32 OUT | Write address. clk_dpu 
AWLEN 4 OUT | Burst length (write). clk_dpu 
AWSIZE 3 OUT | Burst size (write). clk_dpu 
AWBURST | 2 OUT | Burst type (write). clk_dpu 
Always set to INCR in DPU_lite 
AWPROT 3 OUT | Protection type (write). clk_dpu 
AWQOS 4 OUT | WCH QOS clk_dpu 
AWVALID 1 OUT | Write address valid. clk_dpu 
AWREADY | 1 IN Write address ready. clk_dpu 
WID 4 OUT | Write ID tag. clk_dpu 
WDATA 64 OUT | Write data. clk_dpu 
WSTRB 8 OUT | Write strobe (byte lane). clk_dpu 
WLAST 1 OUT | Write last. clk_dpu 
WVALID 1 OUT | Write valid. clk_dpu 
WREADY 1 IN Write ready. clk_dpu 
BREADY 1 OUT | Write response ready. clk_dpu 
BID 4 IN Response ID. clk_dpu 
BRESP 2 IN Write response. clk_dpu 
BVALID 1 IN Write response valid. clk_dpu 
ARID 5 OUT | Read address ID. clk_dpu 
ARADDR 32 OUT | Read address. clk_dpu 
ARLEN 4 OUT | Burst length (read). clk_dpu 
ARSIZE 3 OUT | Burst size (read). clk_dpu 
ARBURST | 2 OUT | Burst type (read). clk_dpu 
Always set to INCR in GSP 
ARQOS 4 OUT | RCH QOS clk_dpu 
ARPROT 3 OUT | Protection type (read). clk_dpu 
ARVALID 1 OUT | Read address valid. clk_dpu 
ARREADY |1 IN Read address ready. clk_dpu 
RREADY 1 OUT | Read ready. clk_dpu 
RID 7 IN Read ID tag. clk_dpu 
RRESP 2 IN Read response. clk_dpu 
RDATA 64 IN Read data. clk_dpu 
RLAST 1 IN Read last. clk_dpu 
RVALID 1 IN Read valid. clk_dpu 
6.11.5.1.2 APB interface 
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Signal Name Width | I/O Description Clock Domain 
PRDATA 32 OUT APB read data. clk_dpu 
PENABLE 1 IN APB ENABLE clk_dpu 
PADDR 13 IN APB address bus. clk_dpu 
PSEL 1 IN Address decoded. clk_dpu 
PREADY 1 OUT APB transfer done. clk_dpu 
PWRITE 1 IN APB write. clk_dpu 
PWDATA 32 IN APB write data. clk_dpu 
PPROT 3 IN APB protect clk_dpu 
6.11.5.1.3 DSI DPl/eDPI Interface 
Signal Name Width | UO Descripiton Clock 
Domain 
Pad_in_lcd_te 1 IN Pad in Icd test signal - 
Pad_out_Icd_rst_n 1 OUT Pad out Icd reset signal clk_dpu 
Dsi_dpi_colorm 1 OUT DSI DPI I/F color mode clk_dpu 
Dsi_dpi_shdn 1 OUT DSI DPI I/F shut down clk_dpu 
Dsi_edpi_te 1 IN eDPI TE signal clk_dpi 
Dsi_edpi_halt 1 IN DPI halt signal clk_dpi 
Dsi_edpi_vsync_edpi_wms 1 OUT | DPU VSYNC or eDPI WMS signal clk_dpi 
Dsi_edpi_hsync 1 OUT DPI hsync signal clk_dpi 
Dsi_edpi_de 1 OUT DPI Pixel Data Enable clk_dpi 
Dsi_edpi_db 24 OUT DPI Pixel Data clk_dpi 
6.11.5.1.4 Miscellaneous Interface 
Signal Name | Width | I/O Descripiton Clock 
Domain 
clk_dpu 1 IN DPU_lite core clock. - 
Rst_dpu_n 1 IN DPU_lite core reset signal. clk_dpu 
Ch dot 1 IN DPU_lite output core clock. - 
Rst_dpi_n 1 IN DPU_lite output core reset signal clk_dpi 
int_req_dpu 1 OUT DPU_lite interrupt signal. clk_dpu 
Dpu_ddr_busy 1 OUT DPU_lite busy sugnal clk_dpu 
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6.12 VSP_1080P_Lite TOP 


6.12.1 Overview 


VSP_TOP is a multi-format video stream processor which can perform decoding h.264 video streams 
up to 1080p in 30 fps, and h.264 encoding up to 1080p in 30 fps. 


6.12.2 Features 
e ITU-T H.264, ISO/IEC 14496-10: 
e Decoding 
e Baseline Profile, Main Profile and High Profile, up to Level 4.1 
e Up to 1920x1088, 30fps, progressive 
e Support H.264 MVC , Stereo high profile & Multi view high profile. 
e Encoding 
e Baseline Profile, 
e Up to 1920x1088, 30fps, progressive 
e Support MVC , Stereo high profile 720p 
e Support image maximum size up to 1920x1088; 
e Support minimum size to 16X16; 
e Support YUV420 image for decoding; 
e Support YUV420 2 plane: 3plane, ARBG888 image for encoding; 
e Support EIS for encoding; 
e Support MBRC for encoding; 
e Support SNU function for encoding; 
e Support slice mode for encoding; 
e Support 0~51 Qp range for encoding; 


e Maximum search scope in Y direction is from -24 to +24 pixel, Maximum search scope in X 
direction is from -48 to +48; 


6.12.3 Performance and bandwidth 


e To support decoding up to 1920X1088 30fps; 
e To support Encoding up to 1920X1088 30fps, or 1280x720 90fps; 
e = Typical frequency: 307 MHz 


Bandwidth request: 
@ H.264 Decode (1080p, 30fps) : 

Overall: 3.6x1920x1088x1.5x30 = 340Mbyte/s 
@ H.264 Encode (1080p, 30fps) : 

Overall: 8x1920x1088x30 = 490 MByte/s 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1297 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GRSPREADTRUM SL8541E Device Specification 


6.12.4 


6.12.5 


6.12.5.1 


4 AXI master 


Signal Description 


Function Description 


Diagram of VSP_TOP 


APB bu 


APB_RF 


SHARE RAM 


Global 
settings 


VDB Interface 


| | 


Head parser& BSMW& 
VLD PPA MEA MBW f BSMR j 
DCT & Jead packer& 
MCA mmer VLC MBC DBK 


Figure 6-1 VSP_TOP diagram 


VSP_APB_RF: APB slave interface to configure VSP subsystem by outside MCU. 


Global settings: include general purpose registers and parameters RAM for hardware 


accelerators; 


BSM_TOP: Bits stream processing accelerator which was works in two modes; fetch bits 
stream from external memory in decode mode, and send out encoded bits stream in encode 
mode; Also it may work as separated accelerator to help software processing slice header. 


AXI Master: read/write AXIM bus according to the accessing request from each sub modules; 


Header parser & VLD: include header parser and Entropy decoder; support H.264(include 
CAVLC and CABAC). 


Header Packer & VLC: entropy encoder and MB header packer; support H.264(CAVLC only). 


PPA: Parameter parser accelerator which was dedicate to prepare control parameters for 
different hardware accelerator; include MCA, IDCT, MBC and DBK in decode mode. It in 
charge of and prepare DBK parameter in H.264 encode mode. 


MCA: Perform motion compensation accelerator in decode processing. 
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6.12.5.2 


SL8541E Device Specification 


MEA: This module is used to perform motion estimation in encode processing; It compares 
current macro block to reference area and find the reference region which is least different to 


the current macro block. 
DBK: Loop filter accelerator to processing de-blocking. Support H.264. 
DCT/IDCT: accelerator to perform IDCT & DCT, QT&IQT. 


MBC: compose of De-IPRED and MB reconstruction. 


Decode data path 


Decode data path of H.264 decode: 


DBK Para buf 


BSM_TOP E H MBC Para buf 


DCT Para buf 


acde line buffer 64 Ç 


VLD_TOP | VLD en 
obuf X4 n IDCT 64 
D 12x64 > => E 8 e 
- obuf X2 12 
PPA buf 
Ge 54X64x2 >| MBC line buffer x1 
U 
MB info Tine buffer K MCA Para buf MEK DBK line buffer(X4) 
PPA_TOP 64 
>i MBC_TOP 64 obufx2 1 
ii MCA 64 m~~ (108X64) 7) DBK TOP 

64 obuf X2 
"KI 48X64 

MCA_ MCA MCA_ T 

fbuf x4 
Ge DS CAL DBK 
MBW_TOP Lei obufx2 
(108X64) 

i MCA_TOP | 

AXI_master 


Figure 6-3 data path of h.264 decode 


Pipe line stage: 


V1.1 


| 
| 
Frame Paser | | 
Paser.and VLD&PPA MBO | MBI MB2 MB3 MB4 MB5 MB6 
| | 
| Md Ref Pre-load Í MBO MBI MB2 MB3 MB4 MB5 
| | | 
| | | MC) MBO MBI l MB2 | MB3 | MB4 
| | | l | | l | 
| | | IQ+IDCT{ mso | mı | wn | mB | MB 
| | | l | | l | 
| | | Intra De-PRED&MBC MBO | MBI | m2 | mB 
| | | | | | l | 
| | | | | DBK [ MBO | MBI | MB2 
| | | l | | l | 
| | | | | | MBw |[ MBO | MBI 
| | | l | | l | 
| | | I | | I | 
Figure 6-4 pipe line stage of h.264 decode 
Software flow in decode mode: 
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START START 


Enable vsp 


Boot progress 


kg 
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RAM or boot ROM E 

registers 
Switch the share Start BSM to parser m~ BSM begin work 

RAM and boot RAM slice header 

access interface to 


open_risc 
> VLC begin to fetch 
Write relative bitstream from BSM 
parameters to 
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Start open_risc NESTE} NS [EE 
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8 the IRQ after send 
Wait 
Wait IRQ MB_BURST out the last MB data. 
IRQ 


Transact IRQ 
Prepare information 
to ARM 
Generate IRQ to 
ARM 


Figure 6-5 software flow of decode 


Note: 


To ensure hardware have completed current slice in decode mode, software need do as following setp: 
1. Wait interrupt of MBW slice end; 
2. Polling AXIM_STS to ensure AXIM come back to idle; 


Manual work mode: 


It was a special work mode for debug. In this mode, the MB header parser and entropy decoding 
may be processing by software. Software must prepare data for PPA para buffer and VLD obuf; 
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voy 
AHB_RF 
DBK Para buf 
BSM_TOP bus io MBC Para buf Lt 
DCT Para buf | 
Para but UE 64 i 
VLD OBUFI/F 
e| VLD 
obuf X4 | 64 IDCT 64 
U 108x64 [7 | => SE v 
obu: 128 
PPA para buf 
RS 54X64x2 j| MBC line buffer x1 
SC > MCA Para buf mane a DBK line buffer(X4) 
= MBC_TOP 64 obuf vi | 
| MCA | 64 M> ugoen | "FI DBK_TOP 
64 | obuf X2 E 
Kl 48x64 | 
MCA_ MCA MCA_ 
PE E CAL DBK 
MBW_TOP rei obuf x2 
(108X64) 
MCA_TOP 
ANIL master 
Vb Manual_Para_b 
us 
uf UE 
Clk_vsp Maunal_VLC PPA para buf 
~ OBUFI/F 
Maual_mode 
VLD_TOP 
VLC obuf 
Figure 6-6 decode data path of manual mode 
6.12.5.3 Encode data path 
H.264 encode data path (base profile): 
MB info line buf > VLC Para buf 
| 
PPA_TOP fpr DCT Para buf DBK Para buf 
eege ii MBC Para but 
i |] Line buffer E 
| | 
DCT VECETOR 
PPA Para buf i| MBC_TOP LX wo 1.9 fej wc |g = 
1| (PRED mode) saxoa Ti DCT&QT PAB) obur x2 
i Stage D f 
| | 
= = ENT S l l 
1 l ! S D l a | DCTRIQT | | 
l 
IEA l Mea fi \ 
l | Z> cbufx2 + | 
| z Í (48X64) 64 DCT N 
l F_cbuf x2 GE T i Bie 128 Line buffer || 
d 1 i | 1 
| Mea | 64 | 
l F_dbuf x2 Mea Ae} Mea e MBE TON | DBK Ti 
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| i e ! SE Lei stage 1 | 64 SN 64 
uf x2 8 
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Figure 6-7 encode data path of h.264 mode 


Pipeline stage: 


V1.1 
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| 
MEA Pre-load [ meo | we | m | mwm č | mu | ms MB6 
| | | | | | 
| MEA integer Í MBO MBI MB2 MB3 MB4 MBS 
| | | | | l 
| MEA action! ` van MBI (wan | we | ve 
| 
| | IEA MBO MBI MB2 MB3 MB4 
| | | l 
| | IPRED+DCT}IDCT+MBC MBO | MBI MB2 MB3 
| | | | 
| | | | DBK MBO MBI MB2 
! Output MBO | MBI 
| | | | | SEN 
l l | | VLC | MBO MBI MB2 
| | | | 
| | | | 
| | | | 


Figure 6-7 encode pipeline stage of h.264 mode 


In h.264 encode mode, IPRED, DCT, IDCT and MBC should processed in one stage. 

MBC module may work in two stages; 

For Intra MB: 

In stage0 generate prediction data and write to MEA pbuf, calculate the residual to DCT; 


In stage1, fetch prediction data from MEA pbuf , residual from IDCT, write reconstruct data to 
MBC obuf. Also MBC moule need update the line buffer in this stage. 


MEA 
CBUFO 


DCT BUFO 


ane E 
TOP 
stage0 


D BU 

(IDCT_BUF) 

54X64 x2 
112X64 


MEA 
PBUFO 
(48X64) 


IQT&IDCT 


DCT_TOP 


MBC 
O_BUF 
108X64 


There was little different for Intra 4X4 mode: 


Each 4X4 block may be predicted by the data of left block or above block. To predict one 
block, the reconstructed data of previous block may be needed. So the interact of module 
MBC and DCT may base one 4X4 block in this mode. 


To improve the process speed, module MBC and DCT may exchange data via registers for 
each 4X4 BLOCK. 


For Inter MB: 
MBC stage0: calculate residual to DCT buf. 


MBC stage1: fetch prediction data from MEA pbuf, residual from IDCT, write reconstruct data to 
MBC obuf. 


Also MBC need update the line buffer in this stage. 
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MEA 
CBUFO 
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DCT BUFO 
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DCT BUF) 
(IDCT_BUF) 
54X64 


DCT&QT 


IDCT&IQT 


DCT_TOP 


VLC BUF 


MBC 
MBC_TOP O BUF 
Stage_1 108X64 
Software flow of encode processing 
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Switch the share 
RAM and boot RAM 


access interface to 


Write relative 
parameters to 
vsp_config registers 
and seeting RAMS 


BSM begin work 


open_risc 


Start open_rsc 


Write header out via 
BSM_TOP 


MEA begin fetch 
search window,and 
process SDS search 


Switch RAM access 
to hardware 
Start MEA 


PPA generate 
parameter to drive 
other accelerator 


Wait IRQ 


MB_WR generate the IRQ 
after send out the last MB 
data. 

VLC generate FRM done 


Check BSM FIFO 
Flush the left data 


BSM write out left 
data 


Check BSM 
status & 
Check AXIM 
status 


Transact IRQ 
Prepare information 
to ARM 
Generate IRQ to 
ARM 


Note: 


To ensure hardware have completed current slice in encode mode, software need do as following step: 


1. Wait interrupt of MBW slice done; 
2. Wait interrupt of VLC slice done; 
3. Flush the left data in BSM buffer; 
4. Check BSM status; 


5. Polling AXIM_STS to ensure AXIM come back to idle; 


Support slice in encode mode: 
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One frame can be split to several slices in encode mode. Only rectangle slice, which width is equal to 
the frame width, can be set in encode mode. The vertical position can be configured by software. The 
MEA may be paused at the end of one slice, until software starting it again. Software should prepare the 
slice header and send them out via BSM. MEA would continue its processing until reach the end of next 


6.12.5.4 


6.12.6 


6.12.6.1 
ARM ba 
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Slice. 
clock & reset 
Vsp_soft_rst 
rst_vsp_n 
clk_vsp 
rst_vsp_n 
clk_vsp 
rst_vsp_n 
clk_vsp 


VSP_TOP 


The default value of vsp_orsc_sof_rst should be 1’b1; 


Control Registers 


APB Memory map 
se address: 0x6090_ 0000 


face len Desert 
om faaesea 
am [are access sts [| 
o [mucas H 
am Jee i 


oam Iesel 
oam [æsa JI 
am [Arawak | oS 
oc [are wera fT 
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Offset E 
D [Name |Description | 
OxOFFF | Reserved LI O 


0x1000 ~ | VSP_GLB_REGS & This space can be accessed by 
Ox6FFF SETTING RAMS APB or internal MCU, which was 
decided by BIT 2 of 
APB EE ACCESS 


0x7000 ~ | Mea eis grid table I/F 
Ox7FFF 


0x8000 ~ | BSM_CTRL_REGS 
Ox8FFF 
0x8100 ~ | Bsm1 control register It could be accessed by APB in 
0x81FF cortex control mode. 
0x9100 ~ | PPA parameter buffer(38X32) 
0x91FF Only active in manual mode 
VLD obuf (216X32) 
as ae active in manual mode 


6.12.6.2 APB CTRL Register Descriptions 


6.12.6.2. 1 APB_ACCESS_CTRL 


Description : APB access control 


en ee cd 
emef 


Reserved 


| Type | 


Field Name Type | Reset | Description 
Value 


[31:3] IRo fo  |Reseved ` Reserved 
c _regs_acc_sel [2] R/W |} 1’b0O VSP global registers access select:0:access by 
ARM;1:access by Internal MCU 
Snare ram acc Sel | [1] R/W | 1’b0 Share RAM access select:0:access by 
ARM;1:access by Internal MCU 
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Boot ram acc Se) R/W | (bü Boot RAM access select:0:access by 
ARM;1:access by Internal MCU 


6.12.6.2.2 APB ACCESS STS 


Description : APB access status; 


Pee [x [~[=[~=[2[sls[ul[o[~[s[™| el elev] o 
[Nene [TD DD UR 


Reserved 
fe E 
| reset |G CR ES OR SS EE ES EES 
i Ee Ea e a a e 


Shar | Boot 
era ra 
Reserved m_a m_a 
cc_s | cc_s 
ts ts 
| Type WE °° | F | 


Field Name Type | Reset | Description 
Value 


SEELEN 
Share_ram_acc_sts | [1] 1’b0 Share RAM access status:0:access by 
ARM;1:access by Internal MCU 
Boot_ram_acc_sts 1’b0 Boot RAM access status:0:access by 
ARM;1:access by Internal MCU 


6.12.6.2.3 MCU_CTRL_SET 


Description : MCU control set register; 


Pen [lo [ eel l[=lsla[sl@[al~[ eel vo 


Reserved 


Reserved 
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Field Name Type | Reset | Description 
Value 


S [seneg 


— | WAKE e R/W Wake up open-risc:The Posedge of this signal will 
generate IRQ to Open-RISC, which will wake up the 
clock; 

IMCU_EB RW | 1'b0 1 : enable clock to open-risc; 0: disable clock to 
open-risc 


6.12.6.2.4 APB_INT_STS 


Description : APB interrupt status; 


0x0010 APB interrupt status Registers (reset 0x0000_0000) APB_INT_STS 


Br fsı | 20 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | a9 | 18 | a7 | 16 | 


Reserved 


Field Name Type | Reset | Description 
Value 
Pfister [Rofo fee o 


VSP_HD_INT ON l Indicate some interrupt of hardware accelerator was 
found; 


FRM_ERR Ai |RO [tbo | Indicate some error is found in current frame; 
FRM DONE mm leo lung | Indicate current frame is done; 


6.12.6.2.5 APB_INT_MASK 
Description : APB interrupt MASK; 
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TTS Taala anas 
C 


vee E 
reaf o o R RHH ER 
m [s ul elelnl el elelr lels ellei ie 


Reserved 


Reserved APB_INT_MASK 


Field Name Type | Reset | Description 

Value 
[ors RER 
APR INT MASK | [2:0] Interrupt mask 


6.12.6.2.6 APB_INT_CLR 
Description : APB interrupt CLR; 


Pen [x= [sell anas 
femefp 


Reserved 
fe E 
| reset |G) za anc (ca OR | ES T 
ES bao ae D 7 T eee 


Field Name Type | Reset | Description 

Value 
CC 
APB_INT_CLR [2:0] Write 1 to clear relative interrupt bit. 


6.12.6.2.7 APB_INT_RAW 


Description : APB interrupt RAW register; 
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Pex [xe [ole [als anas 


[NN 
ESSESESESESESESESESESESES > SES 
m [suleline elelr lels ellei ie 


Reserved 


Reserved APB_INT_RAW 


Type 


Field Name Type | Reset | Description 

Value 
[evar [Rofo e CS 
APB_INT_RAW [2:0] | RO Lang | Raw interrupts 


6.12.6.3 VSP_GLB_REGs & setting RAMs 
APB base address: 0x6090_ 0000 


Zi [same CNN Jee 
om (Sens 
om Teme  I 
om Teman | 
om Teen 1 
om Jena ` JI 
om Taan ee | 
om (mme JI 
ong Joes Il 
om Iewen JI 
forces Iesse | 
om [ramase | 
forces Iewen JI 
mom Iess | 
om Iesse JI 
om nR asr [SS 
fouoac[vsr-orso | 
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Zi len Irene. 
on fse 
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omme [vse osa srs | SSS 
ome [vse ss | 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1311 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


6.12.6.4 


Ze le foeon 
E 
oma ees O ooo 
naet 
ome ress O ooo 
oma eesse le 
G 
E eg 


0x1140 ~ | MMU register 

0x119c 

0x11a0 ~ | Reserved 

0x11FF 

0x1200 ~ | PPA info buffer(128X32) 
0x13FF 

0x1400 ~ | DCT IQW buffer(128X32) 
0x15FF 

0x1600 ~ Reserved 

0x17FF 

0x1800 ~ Frame address buffer(128X32) 
0x19FF 


0x1A00~ CABAC context buffer(308X7) 
0x1EDO 
Reserved | 


0x2000 ~ | VLD table buffer(656X32) 
=H 


VSP GLB registers description 


6.12.6.4.1 GLB registers 


Offset 
Addr 


Name registers bits R/W | description 


0x00 


VSP_INT_STS Interrupt generated by 
hardware accelerators. 


BSM_BUF_OVF 


= 


0] RO Bsm buffer in external 
memory overflow 


1] RO VLC current slice done. 
Only active in encode 
mode 


VLC_SLICE_DONE 


— 
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MBW_SLICE_DON | [2] RO Reconstruct Data of 

E current Slice out Done 

PDA MB _DONE [3] RO PPA done of current 
MB 

VLD_ERR [4] RO VLD ERROR 

TIME_OUT [5] RO Time out of hardware 

VLD_SLICE_DONE | [6] RO VLD done of current 
slice 

MCU_WAKEUP [7] RO Wake up interrupt from 
ARM 

MBW_MB_DONE [8] RO One MB have been 
wrote out to external 
memory 

mmu_vaor_rd_int [10] RO 

mmu_vaor_wr_int [11] RO 

mmu_invalid_rd_int | [12] RO 

mmu_invalid_wr_int | [13] RO 

mmu_unsecure_rd_i | [14] RO 

nt 

mmu_unsecure_wr_ | [15] RO 

int 


mmu_paor_rd_int [16] RO 


mmu_paor_wr_int [17] RO 
[31:18] | RO reserved 
0x04 | VSP_INT_MASK R/W 
0x08 VSP_INT_CLR WO 
Ox0C | VSP_INT_RAW RO 
0x10 | AXIM_ENDIAN_ 
SET MB_endian | [2:0] R/W 
Bs_endian [5:3] R/W 
uv_endian [6] R/W 
Cache_disable [10] HAN | 1:disable MCA CACHE 
[15:12] | RW 
wch round mode [16] R/W | 1:round-robin; 0: fixed 
priority 
rch_round_mode [17] R/W | 1:round-robin; 0: fixed 
priority 
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[31:24] | RAV | reserved 


0x14 AXIM_BURST_ 
GAP 


Rch_burst_gap [15:0] HAN | Slow down by trans 
gap 
Wch_burst_gap [31:16] | RAW. | Slow down by trans 
gap 
0x18 AXIM_PAUSE 
Rch_vdb_pause [0] DAN | ARVALID stop 
Wch_vdb_pause [1] DAN | AWVALID stop 
Reserved [31:2] RO 
0x1C | AXIM_STS Axim_busy [0] RO 
Axim_wch_busy [1] RO 
Axim_rch_busy [2] RO 


[31:3] RO Reserved 


0x20 VSP_MODE 


VSP_standard [3:0] R/W 100: H.264 
Work_mode [4] R/W. | 4:encode ; 0 : decoder 
VLD_table_mode [6] R/W | 1: software update the 

table 

0: hardware auto 

update table 
Auto_ck_gate_en [7] R/W | 1: enable Clock gating 
Cabar VIG sel EI R/W | O:select CAVLC; 
Pn_frm_sel [10] R/W | This bit only active in 


encode mode 

1: the reconstructed 
data of current frame 
won't be referred. 


0: 
mea_burst_inc_dis [11] Disable mea large 
burst 
rgb_endian [12] 1:RGBA; 
0:ARGB; 
rgo2yuv_mode [15:13] 000: R2Y 601 full 


001: R2Y 709 full 

010: R2Y 2020 full 
100: R2Y 601 reduce 
101: R2Y 709 reduce 
110: R2Y 2020 reduce 


cur_data_format [17:16] 2’h0:Y/UV420 2-plane 
2’h1:Y/U/V420 3-plane 
2’h2: RGB8&88 
2’h3:AFBC(RGB888) 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1314 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Läepgptwnrpuu 


SL8541E Device Specification 


eis_en [18] 
eis_grid_step [28:19] 
double_frm_en [29] Two frames with only 
one interrupt 
0x24 IMG_SIZE 
MB_X_MAX [7:0] RW | MB number in X 
directory 
MB_Y_MAX [15:8] HAN | MB number in Y 
directory 
ORIG_IMG_WIDTH | [24:16] | RAW | Unit 8 BYTE(for 
encode only) 
[31:25] | RO reserved 
0x28 RAM_ACC_SEL Global setting rams 
SETTING_RAM_AC | [0] R/W | 1: access by hardware 
C_SEL accelerator; 
0: access by software. 
Reserved [31:1] RO 
0x2C | Reserved 
0x30 VSP_START 
VLD_TABLE_STAR | [0] WO Start to fetch VLD data 
T active 
DECODE_START [1] WO | Active in decode mode 
ENCODE_START [2] WO | Active in encode mode 
CACHE INL START | [8] WO | Start Cache initial 
[31:4] Reserved 
0x34 VSP_SIZE_SET | VLC_table_size [11:0] R/W | The size of VLC table 
in external memory. 
Unit: WORD; 
Nalu_bytes_high [13:12] | RAW. | High 2bit of nalu_bytes, 
should be used 
together with VSP1’s 
nalu_length[19:0] to 
from a 22bit 
nalu_bytes. 
reserved [31:14] | RAV 
0x38 TIME_OUT_SET [31:0] R/W 
Ox3C | VSP_CFGO FRM_TYPE [2:0] HAN | 00:1 
01:P 
10:B 
Max_mb_num [15:3] RW | MB number in current 
slice or frame 
Slice_num [24:16] | RAV 
SliceQP [30:25] | RAW. | Qp value 
It will active in both 
decode and encode 
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mode. 
Deblocking_eb [31] DAN | 1: enable de-block 
mode 
0x40 VSP_CFG1 
Nalu_length [19:0] RW | Unit: BYTE 
Num_MB_in_GOB [28:20] | RAW 
Num_MBline_in_GO | [81:29] | RAW 
B 
VSP_CFG{1(in Skip_thresh | [7:0] R/W 
encode mode) old 
Ime_16X16 | [11:8] R/W | Less than 8 
_max 
Ime_8X8_m | [15:12] | RAW | Less than 3 
ax 
Ipred_mode_ | [24:16] | RAW. | IEA prediction mode 
_cfg[8:0] setting 
[8]: Chroma mode DC 
[7]:Chroma mode H 
[6]:Chroma mode V 
[5]:4x4 mode DC 
[4]:4x4 mode H 
[3]:4x4 mode V 
[2]:16X16 mode DC 
[1]:16X16 mode H 
[0] 16X16 mode V 
MB_Qp [30:25] | RAW | Qp of cur MB 
Bsm_byteali | [31] DAN | 1:hardware auto 
gn_mode bytealign at the end of 
each slice, 
Only for Encode mode 
0x44 VSP_CFG2(dec 
ode moog First mb x | [6:0] | RW 
[7] RO Reserved 
first mb Y [14:8] R/W 
Mca_vp8_biliner_en | [15] R/W 
first mb num [28:16] | RAV 
Dct_h264_scale_en | [29] HAN 
MCA round | [30] HAN | MCA only 
ng_type Rounding sel for 
mpeg4 
Ppa_info_vdb_eb [31] R/W | 1: PPA need write MB 
info to DDR 
VSP_CFGa2(in last_mb_y [6:0] R/W | The last MB in Y 
encode mode) direction 
[7] RO Reserved 
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first_mb_y [14:8] HAN | The First MB in Y 
direction 
MCA_vp8_biliner_e | [15] R/W | Reserved 
n 
CUR_IMG_ST_X [25:16] | RAW. | Horizontal start position 
of cur image; unit:2 
pixel 
Dct_h264_scale_en | [29] HAN | For DCT 
MCA_roundi | [30] HAN | For MCA only 
ng_type 
Ppa_info_vdb_eb [31] R/W | 1: PPA need write MB 
info to DDR 
0x48 VSP_CFG3 [31:0] R/W 
VSP_CFG3(enc used [15:0] 
gue modaj [16:20] | RO | Reserved 
CUR_IMG_ST_Y [27:21] | RWW | Start position of y, unit 
2 pixel 
[31:28] | RO Reserved 
Ox4C | VSP_CFG4 [31:0] R/W 
encode mode used 
0x50 VSP_CFG5 [31:0] R/W 
encode mode used 
0x54 VSP_CFG6 [31:0] R/W 
VSP_CFG6(enc | second_fme_quar_d | [30] R/W | 1: disable Pn frame 
ode mode) is fme quarter search in 
second frame 
Note: if P frame, it 
must! be set 1 
fme_quar_dis [29] R/W | 1: disable Pn frame 
fme quarter search in 
first frame 
Note: if P frame, it 
must! be set 1 
vsp_pitch_en [28] R/W 
vsp_pitch_sel [27] RW | 0:1024 1:2048 
rgb_swap [26:24] | RW | 0:RGB 1:RBG 2:GRB 
3:GBR 4:BGR 5:BRG 
Reseved [23:15] | RO 
second_pn_frm_sel | [14] HAN 
Second Op mb [13:8] R/W 
Second Op In [7:2] R/W 
second_frm_type [1:0] R/W 
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0x58 | VSP_CFG7 [31:0] | RAW 
VSP_CFG7(enc | eis_pos_y [31:16] | RAW | Vertical start position of 
ode mode) eis cur image; unit: 1 
pixel 
eis DOS x [15:0] R/W | Horizontal start position 
of eis cur image; unit: 1 
pixel 
Ox5C | VSP_CFG8 [31:0] | RW 
VSP_CFG8(enc_ | iw [23:12] | RAW | picture width, only for 
ode mode) eis 
in [11:0] R/W picture high, only for 
eis 
0x60 BSMO_FRM_AD | Bsm_buf0_frm_addr | [28:0] | RAN 
DR 
0x64 BSM1_FRM_AD | Bsm_buf0_frm_aadr | [28:0] R/W 
DR 
0x68 | ADDR_IDX_CF_ | Addr_l0_idx15[1:0], | [81:30] | R/W 
SR Addr_|0_idx4, [29:24] | RAW 
Addr_|0_idx3, [23:18] | RAN 
Addr_l0_idx2 [17:12] | RW 
Addr_l0_idx1, [11:6] | RAW 
Addr_l0_idx0[5:0], [5:0] HAN 
Ox6c | ADDR_IDX_CF | Addr_l0_idx15[3:2], | [31:30] | R/W 
ST Addr 10 1dx9. [29:24] | RW 
Addr_I0_idx8, [23:18] | RW 
Addr_l0_idx7 [17:12] | RW 
Addr_l0_idx6, [11:6] | RAW 
Addr_l0_idx5[5:0], [5:0] HAN 
0x70 | ADDR_IDX_CF | Addr_l0_idx15[5:4], | [31:30] | R/W 
Ge Addr_idx14, [29:24] | RW 
Addr_idx13, [23:18] | RW 
Addr_idx12 [17:12] | RW 
Addr_idx11, [11:6] | RW 
Addr_idx10[5:0], [5:0] R/W 
0x74 | ADDR_IDX_CF | Addr_l1_idx15[1:0], | [81:30] | R/W 
eg Addr_l1_idx4, [29:24] | RW 
Addr_l1_idx3, [23:18] | RW 
Addr_l1_idx2 [17:12] | RW 
Addr_l1_idx1, [11:6] | RAW 
Addr_l1_idx0[5:0], [5:0] R/W 
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0x78 | ADDR_IDX_CF | Addr_l1_idx15[3:2], | [31:30] | R/W 
aa Addr_l1_idx9, [29:24] | RW 
Addr_l1_idx8, [23:18] | RW 
Addr_l1_idx7 [17:12] | RW 
Addr_l1_idx6, [11:6] | RAW 
Addr_l1_idx5[5:0], [5:0] R/W 
0x7C | ADDR_IDX_CF | Addr_l1_idx15[5:4], | [81:30] | R/W 
eg Addr_|1_idx14, [29:24] | RW 
Addr_l1_idx13, [23:18] | RW 
Addr_l1_idx12 [17:12] | RW 
Addr_l1_idx11, [11:6] | RAW 
Addr_l1_idx10[5:0], | [5:0] R/W 
0x80 IMCU_STS IMCU_START [0] RO 
[31:1] RO reserved 
0x84 | VSP_CFG9 [31:0] | RW 
0x88 | VSP_CFG10 [31:0] | RAW 
Ox8c VSP_CFG11 target mb bits [31:16] | RW | mbrc target mb bits 
residual pixel y [15:12] | RAW | incomplete block in 
vertical bottom 
Reseved [11:2] RO 
mp4_iqt_sat_en [1] R/W 
mbrc_en [0] R/W 
0x90 VSP_CFG12 Reseved [31:12] | RO 
wr_qos [11:8] R/W | awqos, default 1 
rd oos bh [7:4] R/W | argos high level, 
default 7 
rd_qos_| [3:0] R/W m low level, default 
0x94 VSP_CFG13 VSP_cg_disable [31] R/W | 1’b1, don’t use vsp 
clock gate 
VSP_time_disable [30] R/W | 1’b1, don’t use vsp time 
mbrc_qp_range [29:24] | RW | (qp_init - qp_range ) <= 
qp <= (qp_init + 
qp_range ) 
virtual buf size [23:0] RW | mbrc virtual buf size 
0x98 VSP_CFG14 enc_snu_en [31] R/W | use in h264 encoder 
intra_cost_plus [27:25] | RW | add more 1024* 
intra_cost_plus to intra 
cost 
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enc_slice_bits [24:0] R/W use in h264 encoder 
Ox9c VSP_CFG15 Reseved [31] RO 
snu_last_mb_y_fme | [30:24] | RO The last MB in Y 
direction 
Reseved [23] RO 
snu_last_mb_x_fme | [22:16] | RO The last MB in X 
direction 
Reseved [15] RO 
snu_first_mb_y [14:8] HAN | The First MB in Y 
direction 
Reseved [7] RO 
snu_first_mb_x [6:0] HAN | The First MB in X 
direction 
Oxa0 VSP_CFG16 slice_whole_qp[31:0 | [31:0] RO acc qp in the slice 
] 
Oxa4 VSP_CFG17 Reseved [31:16] | RO 
Reseved [15] RO 
snu_last_mb_y_vic [14:8] RO The last MB in Y 
direction 
Reseved [7] RO 
snu_last_mb_x_vic [6:0] RO The last MB in X 
direction 
Reserved 
0x100 | VSP_DBG_STS 
Mbw_dbg_info [31:16] | RO 
CUR MB X [15:8] RO 
CUR_MB_Y [7:0] RO 
0x104 | VSP_DBG_STS | Reserved [31:0] RO 
1 
0x108 | VSP_DBG_STS | VLD DBG_STS [31:0] RO 
2 
0x10C | VSP_DBG_STS | Reserved [31:0] RO 
3 
0x110 | VSP_DBG_STS | PPA_DBG_STS [31:0] RO 
4 
0x114 | VSP_DBG_STS | Reserved [31:0] RO 
5 
0x118 | VSP_DBG_STS | Reserved [31:0] RO 
6 
0x11C | VSP_DBG_STS | Reserved [31:0] RO 
7 
0x120 | VSP_DBG_STS | MBC_DBG_STS [31:0] RO 
8 
0x124 | VSP_DBG_STS | DBK_DBG_STS [31:0] RO 
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9 
0x128 Cie MEAO DG STS [31:0] | RO 
0x12C eee [31:0] | RO 
(MEA1_DBG_ST 
S) 
0x130 | VSP_DBG_STS | reserved [31:26] | RO 
rees PARTITION_MODE | [25] RO 
S) IS_INTRA [24] RO 
FME_CUR_RBUF_ | [23] RO 
RDY 
FME_FBUF_RBUF_ | [22] RO 
RDY 
MEA_PARA_RDY [21] RO 
MEA_PBUF_RDY [20] RO 
MEA_CBUF_RDY [19] RO 
FME_STATE [18:16] | RO 
Reserved [15:14] | RO 
INTRA_NUM [13:0] RO Intra MB numbers in 
current frame 
0x134 | VSP_DBG_STS | Reseved [31:0] RO 
13 
Reserved 
0x140 | MMU_EN Reserved [31:5] RO 
mmu_vaor_bypass_ | [4 RW default value 1 
en 
mmu_busy [2] RO 
mmu_cg_en [1] RW default value 1 
mmu_en [0] RW 
0x144 | MMU_UPDATE | mmu_clr [0] WC 
0x148 | MMU_MIN_VPN | Reserved [81:21] | RO 
mmu_min_vpn [20:0] RW 
0x14c | MMU_VPN_RAN | Reserved [31:16] | RO 
GE mmu_range_vpn [15:0] RW reset value is16’hffff 
0x150 | MMU_PT_ADDR | Reserved [81:21] | RO 
mmu_base_ppn [20:0] RW 
0x154 | MMU_FAULT_P | Reserved [81:21] | RO 
AGE mmu_default_page_ | [20:0] RW 
ppn 
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0x158 | MMU_VAOR_A [20:0] RO 
DDR_RD 

Ox15c | MMU_VAOR_A [20:0] RO 
DDR_WR 

0x160 | MMU_INV_ADD [20:0] RO 
R_RD 

0x164 | MMU_INV_ADD [20:0] RO 
R_WR 

0x168 | MMU_UNS_AD [20:0] RO 
DR_RD 

0x16c | MMU_UNS_AD [20:0] RO 
DR_WR 

0x170 | MMU_MISS_CN | mmu_miss_cnt_wr [31:16] | RO 
V mmu_miss_cnt_rd [15:0] RO 

0x174 | MMU_PT_UPDA | Reserved [31:4] RO 
TE_QOS Ñ 

mmu_pt_update_qo | [3:0] RW default value 4’d7 
S 

0x178 | MMU_VERSION | mmu version [15:0] RO default value 16’h0100 

0x17c | MMU_MIN_PPN [12:0] RW 
1 

0x180 | MMU_PPN_RAN [12:0] RW 
GE1 

0x184 | MMU_MIN_PPN [12:0] RW 
2 

0x188 | MMU_PPN_RAN [12:0] RW 
GE2 

0x18c | MMU_VPN_PAO [20:0] RO 
R_RD 

0x190 | MMU_VPN_PAO [20:0] RO 
R_WR 

0x194 | MMU_PPN_PAO [12:0] RO 
R_RD 

0x198 | MMU_PPN_PAO [12:0] RO 
R_WR 

0x19c | MMU_REG_AU_| Reserved [31:1] RO 
WW mmu_reg_auth [0] RW 

Ox1cO | DEINT_START deint_start [0] WC 

Ox1c4 | DEINT_TOP_SA RO 
D 

Ox1c8 | DEINT_BOT_SA RO 
D 


Context for vsp_config registers (CFG3 ~ CFG9): 
For H.264 decoder 
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Offset | Name registers bits R/W | description 
Addr 
0x48 VSP_CFG3 ALPHA_OFFSET[4: | [4:0] HAN | For DBK Only 
0] 
BETA_OFFSET[4:0] | [9:5] HAN | For DBK Only 
constrained_intra_pr | [10] RW | 1: INTRA MB only can 
ed_flag predicted by pixel in 
Intra MB . 
direct_spatial_mv_pr | [11] R/W | Indicate the prediction 
ed_flag mode in B direct mode: 
1: spatial mode 
direct_8x8_inferenc | [12] R/W 
e_flag 
Transform_8x8_mod | [13] HAN 
e flag 
Entropy_coding_mo | [14] HAN | 0:CAVLC 
de_flag 1:CABAC 
MCA_weighted_en [15] R/W 
Weighted_pred_flag | [16] R/W 
Weighted_bipred_id | [18:17] | R/W 
Disable_deblocking_ | [20:19] | R/W 
filter_idc 
[31:21] | RO Reserved 
Ox4c VSP_CFG4 Chroma_qp_index_ | [4:0] R/W 
offset 
Second_Chroma_qp | [9:5] R/W 
_index_offset 
Num_refidx_lO_activ | [14:10] | RW 
6 minus 
Num_refidx_lO_activ | [19:15] | RW 
e minus! 
ListO_size [24:20] | RW 
List1_size [29:25] | RW 
[31:30] | R Reserved 
0x50 VSP_CFG5 Cur_poc [31:0] R/W 
0x54 VSP_CFG6 List1_idxO_map[4:0] | [4:0] R/W 
List1_idx1_map[4:0] | [9:5] R/W 
List1_idx2_map[4:0] | [14:10] | RW 
reserved [15] R 
List1_idx3_map[4:0] | [20:16] | R/W 
List1_idx4_map[4:0] | [25:21] | RW 
List1_idx5_map[4:0] | [80:26] | RW 
reserved [31] R/W 
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0x58 | VSP_CFG7 List1_idxO_map[4:0] | [4:0] | RAW 


List1_idx1_map[4:0] | [9:5] R/W 


List1_idx2_map[4:0] | [14:10] | RAV 


reserved 


[15] R 


List1_idx3_map[4:0] | [20:16] | RAV 


List1_idx4_map[4:0] | [25:21] | RAW 


List1_idx5_map[4:0] | [80:26] | RW 


reserved 


[31] R/W 


6.12.6.4.2 PPA_INFO_BUF 
RAM address: 0x1200 ~ 0x13FF; 
Size: 128X32 


OFFSET ADDR description 
0 List0_POC[0][31 :0] 
1 List0_POC[1][31:0] 
16 List1_POC[0][31 :0] 
31 List1_POC[15][31:0] 
32 [15:0] : List0_longterm[15:0]; 
[31:16] : List1_longterm[15:0]; 
33 {16°d0, 
chroma_log2_weight_denom[7:0], 
Luma_log2_weight_denom[7:0]} 
34 8’d0,V_weight_l0[0],U_weight_l0[0], Y_weight_l0[0] 
35 8’d0,V_offset_l0[0], U_offset_lO[0], Y_offset_lO[0] 
36 8’d0,V_weight_l0[1],U_weight_l0[1], Y_weight_l0[1] 
37 8’d0,V_offset_l0[1], U_offset_l0[1], Y_offset_lO[1] 
96 8’d0,V_weight_I1[15],U_weight_I1[15],Y_weight_I1[15] 
97 8’d0,V_offset_l1[15], U_offset_I1[15],Y_offset_I1[15] 
98~127 reserved 
6.12.6.4.3 DCT_IQW_BUF 
RAM address: 0x1400~0x15FF; 
Size: 128X32 
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6.12.6.4.4 FRM_ADDR_BUF 
RAM address: 0x1800~0x1 9FF 
Size:128X32 
offset Frame index Description 
0x000 ~ Frm_addr0 Start address of reconstruct frame Y 
0x07C Frm_addr1 Start address of reconstruct frame UV 
Frm_addr2 Start address of reconstruct frame information 
Frm_addr3 VLC table start address 
Frm_addr4 Partition info for MPEG4 or REAL 
Frm_addr5 Real update start address for intra 
Frm_addr6 Real update start address for inter 
Frm_addr7 reserved 
Frm_addr8 Start address of current frame Y, for encode 
only 
Frm_addr9 Start address of current frame UV, for encode 
only 
Frm_addr10 
Frm_addr11 
reserved 
Frm_addr28 Reserved 
Frm_addr29 Reserved 
Frm_addr30 Reserved 
Frm_addr31 Reserved 
0x080 ~ Frm_addr47 ~32 start address of Reference list0 frame Y, 
0x0BC unit: DWORD 
0x0C0~ Frm_addr63 ~48 start address of Reference list frame Y, 
Ox0FC unit: DWORD ( 
0x100 ~ Frm_addr79~64 start address of Reference list0 frame UV 
0x13C 
0x140 ~ Frm_addr95~80 start address of Reference list1 frame UV 
0x17C 
0x180 ~ Frm_addr111~96 Start address of reference list0 frame 
0x1BC information 
0x1C0 ~ Frm_addr127~112 Start address of reference list1 frame 
0x1FC information 
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6.12.6.5 BSM control registers 


base address: vsp_base_address + 0x8000; 


Zi [Name Desert 
wo feme H 
on Joe iS 
o Jaen | 
og Iewen JI 
aa Jemen Oooo o o o 
fone forms ooo o 
ome [esmo Il 
ome [esmo ooo o 
za Ise iY 
oa Iess LI 
oan Jesse IL 
oe Jeun JI 
joao Jee SP 
CE Eoo 
oee [esum © H 
SSES o ES 


6.12.6.6 BSM control registers description 


6.12.6.6. 1 BSM_CFGO 


Description : BSM configO register; 


CHH T 
KCSESEAEIEAESESERERERESEREREOKOREOK 


BUF | BUF 
OA IA Reserved BSM_BUF_SIZE 
CT CT 


Type 


SZ "rr EREM 
RE e e e E Ee EE 


BSM_BUF_SIZE 


rame 
me o e e HH HH HH EHH 
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Field Name Type | Reset Description 
Value 


BUFO_ACT [31] R/W 1: buffer is active, 0: buffer is inactive; 
This bit can be set by software, and clear by 
hardware; 
(video should only use buff0, but for error 
conditions that buffer switch to buff1, both buff 
can be set to active ) 


BUF1_ACT 30) | RW |o ` Ir buffer is active, 0: buffer is inactive; 
alas Tea 
BSM_BUF_ SIZE [21:0] 22’h3FFFFF | Bits stream size; unit : byte, 


6.12.6.6.2 BSM_CFG1 


Description : BSM config1 register; 


(gn o BSM config1 register(reset 0x0000_0000) BSM_CFG1 


Reserved OFFSET_ADDR 


OFFSET_ADDR 


Field Name Type | Reset Description 
Value 
DESTUFFING_EN ci 1: De-stuffing enabled in decode mode; 


STARTCODE_CHK Ge 1: enable STARTCODE check mode for 
H264DEC Ee 


e KE [21 E 22’h0 meed o u address in stream buffer, unit: byte 


6.12.6.6.3 BSM_OPERATE 


Description : BSM operate register; 
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Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 R | 
oo Rm HIHHH 
w| H č w J — we o 
K ë ° | ¢ ( o | o | o | o [Rn eee _ 
| Bit |is|i|isjijnjojojejz]/sjs|ajsj2|1]o] 

a BYT | cou | peu | pau 


N USH 


Field Name Type | Reset Description 
Value 


— eah o EC 


OPT_BITS [29:24] | R/W Number to be flushed, shown or written. Max 
value is 32 


EE 
BYTE_ALIGN 3] |wo flo = Byte align bitstream 
COUNT_CLR Ip |wo flo | Clear the counter of BSM 


BSM_CLR [1] WO Encode: Move data remain in data to external 
memeory; 
Decode: clear fifo; 


BSM_FLUSH ff) won | Remove n bits from bit stream. 


6.12.6.6.4 BSM_WDATA 


Description : BSM write data register; 


BSM write data register(reset 0x0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name PA 


BSM_WDATA 
aal 


BSM_WDATA 
Type 


ceee ee eR C e GER 


Field Name Type | Reset | Description 
Value 
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[esw_woATA [rol [AW [o EEGEN 


6.12.6.6.5 BSM_RDATA 


Description : BSM read data register; 


CHH msm RoTa] 
TTS asa asan Ta STTS TS 
C T 1 


KH E 
KEES E KET E E EH HET EH EEE 
E ee C T is eas Pe ee 


BSM_RDATA 


BSM_RDATA 
EEN 


Field Name Type | Reset | Description 
Value 


BSM_RDATA [31:0] FRO fo Ø 32 bit data to be add to the bit stream. 


6.12.6.6.6 TOTAL_BITS 


Description : Total bits register; 


Pen To [= [= CEE GHG DHE EEE 
[Rene [DD Le 


Reserved TOTAL_BITS 


El 
[Reset EBET 
D Ieiwalsletnalwteleelstlstslie 
Liege) EE. 


TOTAL_BITS 


CHR HH HOH HH SES 


Field Name Type | Reset | Description 
Value 
H EH HTH O y y 
BSM_RDATA [24:0] ONE Total bits to be add to or removed from bit stream 


6.12.6.6.7 BSM_DBGO 
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Description : BSM debug 0 register; 


BSM debug0 register(reset 0x0000_0000) BSM_DBGO 


Br |31| | 29 | 20 | 27 | 26 | 2s | 24 | 29 | 22 | 21 | 20 | 19 | 18 | a7 | 16 | 


SC 
BSM_STATE Reserved 
ATU a 
BSM 
BSM_SHIFT_REG Reserved a ËEes Reserved BSM_FIFO_DEPTH 


| Type | 


Field Name Type | Reset | Description 
Value 


BSM_STATUS [31] Encoding: 1: Inactive, no left bits in BSM 
Decoding: 1: BSM is ready for SW operation 


aae Jelli Ian O i i 


DATA_TRAN = 0: bsm is idle, clear action is enabled 
1: bsm is transferring data, bsm clear action is 
disabled 


[rosa ees 
[SSM SAT AES [6x21] AO_ [0 | Tre it amoun ras been sited onal bam _ | 
leiert C 


DSTUFFING_LEFT_CNT wel remained data cnt in (de-) stuffing module, unit 
Byte 


BEER 
BSM_BUF_SEL ma [Ro Jo | Ping pong buffer select 
BSM_FIFO DEPTH [3:0] |RO |o | Current depth of BSM fifo 


6.12.6.6.8 BSM_DBG1 


Description : BSM debug1 register; 
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Pex [a [|= [ [7 [= [s[lal@lalm| el elev] oo 
eme[ 


Reserved 


Reserved 


= Pee oN 
Value 
[ira [Rofo L H 
[STARTGODE FOUND [er [RO | [sercos 7 7 7 7 7 OS 
[esm vos aeo [o [ro | Josee 
EELER EREECHEN 


6.12.6.6.9 BSM_RDY 


Description : BSM ready register; 


CHH 9 
Pen To [= [= [= CE3 EE [=] a] ™ eel 7] oe 
C E 


Reserved 


Reserved 


Field Name Type | Reset | Description 
Value 
es 


BSM_RDY D'Software can’t access BSM internal FIFO(it’s 
full/empty) 
When SW will read/write BSM fifo(access 0x08 
reg), this bit should be checked first 
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6.12.6.6.10 BSM_UEV_ SEV RD 
Description : BSM UEV SEV read register; 


[ots BSW UEV SEV read registerreser 0000-0000) | _8SNLUEV_SEV_AD| 
m a[o e e] e e ae ea o e ee r e 
ane a 


Reserved 


SEV | UEV 
— | RD | RD 


Se Kee 
Value 

SS ERL L 

esve fe H HL SSCS 

seva fm [ro fo T 

uvo fio [Ro [o [Wre tio san ber 1o decode UEV smar | 


6.12.6.6.11 BSM_UESEV_RDATA 
Description : BSM UESEV read data register; 


oas [ESM VESEY vead data registeresot 0000-0000) | BSM UESEV ADATA 
TSTS Ta TTT ana STTS TS TTT 
mel 


UESEV_RDATA 
KE ee 
E SSES eae Eee 
BEES EES REES ee 
(äs) ene 


UESEV_RDATA 


wef SOS 
res o Ke Ke KEE 


Field Name Type | Reset | Description 
Value 


UESEV_RDATA [31:0] |RO |o [UE or SE value, signed int 
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6.12.6.6.12 DSTUF_NUM 


Description : De-stuffing num register; 


Pe [= [= [= e|] ao oe e 
C 


Reserved 


Reserved DSTUF_NUM 


y= 9 
[Reset EREECHEN 


Field Name Type | Reset | Description 

Value 
pista [Rofo | Resenes SCS 
DSTUF_NUM [7:0] FRO Jo | De-stuffing byte number 


6.12.6.6.13 BSM_TOTAL_LEN 


Description : BSM total length register; 


[oss Bt ott ngthreisorreet naw 0000) | esm TOTAL LEN] 
Pex [a [o[=[~=]7|*[sl[~lala[almlelel vo 
[hene[ esd 


Reserved BSM_TOTAL_LEN 
Type PO S d Oe O 
EE ee kees? 


BSM_TOTAL_LEN 


GR ae o o o 
LEE HRH E H eee 


Field Name Type | Reset | Description 
Value 


a [21:0] CHE Total len to next startcode In startcode check 
mode 


6.12.6.6.14 BS NET LEN 


Description : BSM net length register; 
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CE H BSMCNET LEN | 
REE CHEE E CHG EGE 
C H TH 


CH 
Reset me EEEE 
EE Eeer Kaes 
[Name [NTN 


BSM_NET_LEN 


wef OSC 
mea lT Ke ce e e e e e E 


Field Name Type | Reset | Description 
Value 


[31:22] IRO fo  |[Reseved ` [Reseved a ~AN >S O 
see [21:0] Startcode check mode, net len inside total len 
Net_len=total_len-dstuf_num-startcode_len 


Manual mode read check register(reset 0x0000_0000) MM_MODE_RDY_CHK 


joxog 
A BSR s e n 
E eee 


Reserved 


m= p pepe 
Value 

Ooo eao p fee 

[vo osu Rov [m [Ro [o [indiate tne buferis eey | 

[PPa Peur Rov [o [Ro [o [indicate tne buferis eey | 
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6.12.7 


6.12.7.1 


V1.1 


Implementations 
DCT_TOP 
[Functions] 
Support H.264 IQ+IDCT in decode mode; 
Support H.264 DCT+Q in encode mode; 
@ H.264 Dec: 
1Q+IDCT 
Y/UV - 4x4 : fixed point; with/without Y 4x4 or UV 2x2 DC Coef Hadamard 
Transform 
Y/UV - 8x8 : fixed point; 
@ H.264 Enc: 
DCT+Q and IQ+IDCT 
Y/UV - 4x4 : fixed point; with/without Y 4x4 or UV 2x2 DC Coef Hadamard Transform 
Overall DCT Mode: 
Y/UV - 4x4 : fixed/floating point; with/without Y 4x4 or UV 2x2 DC Coef Transform 
Y/UV - 8x8 : fixed/floating point; 
Y/UV - 4x8 : fixed point; 
Y/UV - 8x4 : fixed point; 
[Module I/F] 
DCT para buf 
EE vsp_dct [para_addr vsp_dtt_para_rdata 
EE WE det pera ën vsp_dct_obuf0_rdy 
vsp_dct_ibuf_rdy 
vap det ibut ack vsp_dct_obuf0_ack 
vsp_dct_obuf0_addr 
DCT vsp_dct_ibuf_addr DCT 
ln YS ct obuft) wen 
ibuf pace bu obuf0 
ad 12X64) vsp_dct_ibuf_cen vsp_dct_obuf0_cen d 12X64) 
vsp_det_ibuf_rdata vsp_det_obuf0_wdata 
ko 
work mode: work mode vsp_dct_obuf1_rdy 
0 decode mode ` vep standard VSP_DCT_TOP vsp_det_obufl_ack 
encode mode elk_vsp vsp_dct_obuf1_addr 
rst_vsp_n DCT 
Det_inter_buf_addr —— SE 
DCT Det_inter_buf_cen Ee ) 
inter i inter buf wen | vsp_dct_obuf1_wdata 
pe inter uf 
buf vsp_det_ibuf_wdata 
(128X64) ` DÉI det ibut rdata Det_264_blk_p* 
— 
pitbe_264 blk_p* 
DCT module will work in two mode; decode and encode; 
Decode mode: 
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V1.1 


DCT 
ibuf 
(112X64) 


E 


IQT&IDT 


DCT_TOP 


Encode mode: 
In encode mode, DCT should send out different data to two output buffer. One is for VLC, 


another to MBC reconstruct. 
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DCT 


Fotz obuf0 


(112X64) 


h.264: 
DCT DCT 
= Zi TNE 
( ) DCT&OQT (112X64) 
Lë 

DCT 

Inter buf] 

(128X64) 
> DCT 
IQT&IDCT > obufl 
(112X64) 

DCT_TOP 


this processing have been separated to two steps. Perform DCT&QT first. And store the result 
to DCT o_buf0 and DCT internal buf. Then do IQT& IDCT transaction from the inter buffer to 
DCT o_bufl. 


DCT input & output buffer structure: 


Structure of IDCT input buffer: 


Structure of IDCT output buffer: 
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bit63 


bi 


dword1 dword2 dword15 


64 bits 


bit63 


bitl6 


bi 
dword0 dword3 dword4 dword63 


Structure of DCT output (encoder); 


64 bits 


bit63 


bitl6 


bin 


dword0 dword3 dword4 dword63 dword0 dword1 dword2 dword15 dword0 dwordl dword5 
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DCT Parameters (filled by PPA_TOP): 


ADRR h.264 decode h.264 encode 
0 Is_ipem[18] Cur_mb_x[6:0], 
Skip_idct[17] cur_mb_y[6:0] 

Is_intra[16] 


dct_size[15] 
need_y_hadama[14] 
cur_mb_x[13:7], 
cur_mb_y[6:0] 


1-7 Qp_rem_Y[2:0] Qp_rem_Y[2:0] 
Qp_per_Y[6:3] Qp_per_Y[3:0] 
Qp_rem_U[9:7] | Y_quan_inv_shift[11:0] 
Qp_per_U[13:10] Y_quan_ shift[3:0] 


Qp_rem_V[16:14] 
Qp_per_V[20:17] 


cbp_blk[25:0] Qp_rem_V[2:0] 
Qp_per_V[3:0] 
UV_quan_inv_shift[11:0] 
UV_quan_ shift[3:0] 


Qp_rem_U[2:0] 
Qp_per_U[3:0] 
UV_quan_inv_shift[11:0] 
UV_quan_ shift[3:0] 


/IQp[6:0]X8 


//1/Qp[16:0]X8 
8 is_skip, is_ipcm 
is_ intra 
9 
10X26 X 3 
[Handshake] 
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6.12.7.2 


vsp_dct_ibuf_ack/ 
Vsp_det_obuf_ack 


clk_vsp 


Parameter 
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vsp_dct_para_rdy 
R p buffer is ready 
After DCT parameter 


initialization, DCT 
vsp_dct_para_ack issues one cycle ACK 
vsp_dct_ibuf_rdy DCT input 


buffer is ready 


vsp_dct_obuf_rdy DCT output 
buffer is ready 


After MBC process 


comp! 
cycle ACK 


lete, issues one 


[Performance] 
Decode mode: 
MUST be less than 400 cycles per MB 


Encode mode: 

H.264: 

MUST be less than 400 cycles per MB 
Others: 

MUST be less than 700 cycles per MB 


MBC_TOP 


[Functions] 

H.264 Intra De-Prediction; 
H.264 Intra Prediction; 

VC-1 De-overlap; 

Intra/Inter MB Compensation; 


@ H.264 Dec: 

Same intra/inter block type in same MB 
Intra Block: Intra De-Prediction 

Inter Block: Compensation 

Intra Prediction Mode: 

Y - 4x4 : 9 modes 

Y - 8x8 : 9 modes 

Y - 16x16 : 4 modes 

UV - 8x8 : 4 modes 

@ H.264 Enc: 

Block-Unit Sequential 

Same intra/inter block type in same MB 
Intra Block: Intra Prediction and Intra De-Prediction 
Inter Block: Compensation 

Intra Prediction Mode: 

Y - 4x4 : 3 modes 

Y - 16x16 : 3 modes 

UV - 8x8 : 3 modes 


Overall Intra Prediction Mode: 
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Y - 4x4 : 9 modes or 10 modes (VP8) 
Y - 8x8 : 9 modes 
Y - 16x16: 4 modes 
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UV - 8x8 : 4 modes 
[module I/F] 
MBC Line buf 
ont i we SC 
mbc_para_rdy mbe_lige-wen | mbc_lfne_wdata mbc_obuf0_rdy 
mbc_para_ack 
pata mbc_para_addr EE 
buf b mbc_obuf0_addr 
mbc_para_cen = = MBC 
(64X32) abena mbc_obuf0_cen obuf0 
A (48X64) 
mbc_ibuf0_rdy mbc_obuf0_cen To DBK 
mbc_ibuf0_ack mbc_obuf0_wdata 
MBC E mm rdat: 
ibuf0 mbc_ibuf0_addr mbo-ohutl) data, 
(5 6X1 28) mbc_ibuf0_cen "e bierg 
From IDCT mbc_ibufO_rdata mbc_obufl_ack 
_ibuf0 x 
mbe ibufl rd mbc_obuf1_addr MBC 
ee VSP_MBC_TOP obufl 
mbe ibufl ack mbe obufl cen 
MBC Z ~ ~~~ p (56X128) 
ibuf1 mbc_ibufl_addr mbc_obufl_cen To DCT 
(48X64) mbe ibut cen mbc_obufl_wdata 
Cur buffer e Em pi 
mbc_ibuf1_rdata 
mbc_ibufl_rdy 
mbc_ibuf2_ack 
MBC mbc_ibuf2_addr MBC_264_BLK_P* 
ibuf2 mbc_ibuf2_wen — 
(48X64) mbe_ibuf2_cen DCT_264_BLK_P* 
Prediction ` 
GE ibc_ibuf2_wdata MBC_ENC_CBP 
mbc_ibuf2_rdata 
[Data memory buffer] 
MBC Ibuffer0: 54X128, IDCT buffer. This buffer consists of two 56X64. 
Data width: 128bits 
Y(32X128bit) U (8X1 28bit) V (8X1 28bit) reserved 
MBC Ibufferl/buffer2 : 48X64, MEA C buffer and P buffer; 
Data width: 64bits 
Y(32X64bit) U (8X64bit) V (8X64bit) 
MBC output buffer0: 48X64, DBK buffer 
Y(32X64bit) U (8X64bit) V (8X64bit) 
MBC output bufferl: 56X128, DCT buffer, this buffer consists of two 56X64; 
D 
Y(32X128bit) U (8X1 28bit) V (8X1 28bit) reserved (6X128) 
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[MBC Parameter buffer] 


0 MB_TYPE [0] O:INTER; 
1: INTRA 


IS_IPCM [1] 0: normal 

1: IPCM frame 
MB_AVAI [5:2] bit0: top_right valid 
bit1: top valid 

bit2: left valid 

bit3: top_left valid 


IPRED_TYPE [7:6] 00:4X4; 

01:16X16 

10:8X8 

CHROMA_MODE [9:8] Chroma intra prediction mode. 

Real 8x8 chroma intra prediction mode 


MB_Y_ID [16:10] 


IS LAST MD [31] The last mb of a slice 


1 LUMA_MODEO [31:0] Luma intra prediction mode for 16x16, 8x8 and 4x4. 
4x4: 
intra4x4_pred_blk0[3:0] 


intra4x4_pred_blk7[31:28] 
8x8 : 
intra8x8_pred_blkO[3:0] 
intra8x8_pred_blk1[11:8] 
16x16: [3:0] 


2 LUMA_MODE1 [31:0] Luma intra prediction mode for 16x16, 8x8 and 4x4. 
4x4: 
ntra4x4_pred_blk8[3:0] 


intra4x4_pred_blk15[31:28] 
8x8 : 
intra8x8_pred_blk2[3:0] 
intra8x8_pred_blk3[1 1:8] 


3 MB_CBP [23:0] | Coded block pattern for each 4x4 blocks when 4x4 
transform is used, 8x8 blocks when 8x8 transform is 
used. 


MB_X_ID [30:24] | Current MB number in horizontal direction | VP8 


SIZE : 4X32 


[Handshake] 
MBC check the mbc para buffer first. Fetch the parameters and initial the registers in MBC module, if 


the mbc_para_rdy is set. Check the relative data buffer ready according to the parameters. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1341 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Läepgptwnrpuu 


Parameter 
____]| bufferis ready 


After MBC parameter 
initialization, DCT 
issues one cycle ACK 


mbe_para_rdy 


mbc_para_ack 
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fo 


mbc_ibuf0_rdy MBC input 
ufferO is ready 


mbc_ibufl_rdy 


MBC input 
buffer0 is ready 
mbc_ibuf1_rdy MBC output 
buffer0 is ready 
mbc_ibuf0_ack/ After MBC process 
mbc_ibufl_ack/ complete, issues one 
mbc_obuf_ack cycle ACK 


clk_vsp 


Decode Intra/inter : 


Encoder mode : 


MEA 
CBUFO 
(48X64) 


MEA 
PBUFO 
(48X64) 


DCT BUFO 
(DCT_BUF) 
54X64 


DCT&QT 


DCT RUF) 
(IDCT_BUF) 
54X64 


MBC_TOP 
Stage_1 


IDCT&IQT 


DCT_TOP 


[Performance] 


Decode: MUST be less than 400 cycles per MB; 


Encode: 


Stage 0 + stage1: less than 200MB; 


6.12.7.3 DBK_TOP 


[Functions] 


H.264 Dec De-blocking, MB-Unit Pipeline 


[module I/F] 


V1.1 


VLC BUF 


MBC 
O_BUF 
108X64 
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DBK 
Line buf 
(X4) 
dbk_line_alldr dbk Va een dbk_line_rdata 
dk lime wen dbk_line_wdata dbk_dbuf_rdy 
_dbuf_s 
dbk_para_rdy dbk_dbuf_ack 
dbk_para_ack dbk_dbuf_addr 
D k dbk_para_addr dbk_dbuf_wen Ee 
ke —_ 
(64X32) A dbk_para_cen dbk_dbuf_cen (108X64) 
dbk_para_rdata x DBK_TOP dbk_dbuf_wdata 
vsp_stan dard dbk_dbuf_rdata 
clk_vsp DBK 
rst_vsp_n All Tbuf 
(64X64) 
DBK Data buffer structure: 
Size: (16+8)X(16+8)X1.5X8=128X64 
16 pixel 2 
G 
4 pixel 
DBK Inter buffer: 164X32 
DBK line buffer: 1920X8X1.5X6 
MB Parameters: 
H264 
0 {Is_last_mb[31] 
1’b0,cur_mb_x[13:7] 
1’b0,cur_mb_y[6:0]} 
1 bs_h0[31:0]//[23:0] 
//[7:0]*4b 
//each 3b bs takes4b 
2 bs_h1[31:0] 
//{15:8]*4b 
3 bs_v0[31:0] 
4 bs_v1[31:0] 
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5 {qp_top[5:0] 
qp_left[5:0] 


qp_cur[5:0]} 
{31’d0,Is_i4x4} 


Size: 8X32; 


[Handshake] 


After detected the dbk_para_rdy, fetch parameter from dbk_para_buf. And send ACK, after initialize. 
DBK start the processing after data buffer ready. And send one cycle dbuf ACK after current MB 
complete. Then check the dbk para buffer again for nest MB. 


dbk_para_rdy Parameter 
—— buffer is ready 
After DBK parameter 


GH initialization, DBK 
dbk_para_ack issues one cycle ACK 


dbk_dbuf_rdy DBK data 
e buffer is ready After DBK process S -~ 
complete, issues one 


cycle ACK 
dbk_dbuf_ack 


clk_vsp 


[Performance] 
MUST be less than 700 cycles per MB; 
Hopefully can be 400 cycles per MB in h.264 3D mode; 


MCA_TOP 


[Function] 


@ #H.264 Dec: 

Inter Prediction Mode: 
: 16x16: Skip 
: 16x16, 16x8, 8x16, 8x8, 8x4, 4x8, 4x4: single prediction - et) 
: 16x16: Skip 
: 16x16, 8x8: Direct 
: 16x16, 16x8, 8x16, 8x8, 8x4, 4x8, 4x4: single prediction - listO or list1 
: 16x16, 16x8, 8x16, 8x8, 8x4, 4x8, 4x4: biprediction 
Interpolation Feature: 
Y: 1/4 pixel: 6-tap filter 
UV: 1/8 pixel: bilinear 


DD DD 0 0 


Overall MC Mode: 

Inter Prediction Mode: 

P: 16x16: Skip 

: 16x16, 16x8, 8x16, 8x8, 8x4, 4x8, 4x4: single prediction 
: 16x16: Skip 

: 16x16, 8x8: Direct 

: 16x16, 16x8, 8x16, 8x8, 8x4, 4x8, 4x4: single prediction 
B: 16x16, 16x8, 8x16, 8x8, 8x4, 4x8, 4x4: biprediction 
Interpolation Feature: 

Y: 1/2 pixel: 2-tap filter and bilinear 


D DD 0 


Spreadtrum Communications, Inc., Confidential and Proprietary 1344 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


adi SPREADTRUM SL8541E Device Specification 


Y: 1/2 pixel: 4-tap filter 

Y: 1/3 pixel: 4-tap filter 

Y: 1/4 pixel: 4-tap filter 

Y: 1/4 pixel: 6-tap filter 

UV: 1/2 pixel: 2-tap filter and bilinear 
UV: 1/2 pixel: 4-tap filter 

UV: 1/3 pixel: 2-tap filter and bilinear 
UV: 1/4 pixel: 2-tap filter and bilinear 
UV: 1/8 pixel: 2-tap filter and bilinear 


MCA should include two pipe-line stage : 


MCA _ prefetch: fetch reference data via VDB interface, and prepare the data for next stage; 
MCA CAL; generate the prediction data; 


MCA_PARA_BUF 


T 

MCA 
VSP D sl oui 
> MCA VDB Lol MCA CAL SECH 

AXIM x4 

MCA_TOP 
A 
T 
FILTER_UNIT 
[module Interface] 
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mca_obuf_rdy 


mca_para_rdy 
mca_obuf_ack 
mca_para_ack 
mca_obuf_addr 


para mea_para_addr —— MCA 
buf mca_para_cen mca_obuf_wen obuf 
l 
mca_para_rdata mca_obuf_cen (48X64) 
— p 


mca_obuf_wdata 


vsp_mb_mx_x 


vsp_mb_mx_y i mca_vdb_req 
MCA_TOP mca_vdb_frm_id 
vsp_standard mca_vdb_addr_x 
E 
clk_vsp mca_vdb_addr_y 
rst_vsp_n mca_vdb_burst 
— p mca_vdb_line AXI_ 
mea_vdb_l1_flg MASTER 
mca_vdb_uv_flg 
meca_vdb_ack 
mca TTG T 
mca_rfifo_emp 
mca_rfifo_ydata 
| | | l 
MCA MCA MCA 
Pre_buf0 Pre_buf1 Pre_buf2 
MCA Parameters: 
H.264 
0 cur_mb_x[6:0], 
cur_mb_Y[6:0], 
1 inter_intra_flag, 


mb_mode[1:0] 
submb_mode_0[1:0] 
submb_mode_1[1:0] 
submb_mode_2[1:0] 
submb_mode_3[1:0] 
predflag_LO_0 
predflag_L1_0 
predflag_LO_1 
predflag_L1_1 
predflag_LO_ 2 
predflag_L1_2 
predflag_LO_ 3 
predflag_L1_3 

2 WO_0[7:0], W1_0[7:0], 
ref_idx_l0_0[4:0] 
ref_idx_11_0[4:0] 

3 W0O_1[7:0], W1_1[7:0] 
ref_idx_l0_1[4:0] 
ref_idx_11_ 1[4:0] 
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4 WO_2[7:0], W1_2[7:0], 
ref_idx_l0_2[4:0] 
ref_idx_11_2[4:0] 

5 WO0_3[7:0], W1_3[7:0] 
ref_idx_l0_3[4:0] 
ref_idx_11_3[4:0] 


6 Mv_xy_0[25:0] 
7 Mv_xy_1[25:0] 
3 Mv_xy_31[25:0] 
7 


Buffer size = 838X26=19X52 


h.264 MCA Para description: 


name descriptions 
W0O_0[7:0] The w0 when (weighted_bipred_idc==2) for mb pant 0 
W1_0[7:0] The w1 when (weighted_bipred_idc==2) for mb pant 0 
WO0O_1[7:0] The w0 when (weighted_bipred_idc==2) for mb pant 1 
W1_1[7:0] The w) when (weighted_bipred_idc==2) for mb pan 1 
WO_2[7:0] The w0 when (weighted_bipred_idc==2) for mb pan 2 
W1_2[7:0] The w1 when (weighted_bipred_idc==2) for mb parn 2 
WO0_3[7:0] The w0 when (weighted_bipred_idc==2) for mb pan 3 
W1_3[7:0] The w1 when (weighted_bipred_idc==2) for mb_part 3 
inter_intra_flag 1’b1: inter MB, 1’b0: intra MB 
mb_mode[1:0] 0-16x16, 1-16x8, 2-8x16, 3-8x8 


submb_mode_0[1:0] | If mb mode is 3, then for mb pant 0: 0-8x8, 1-8x4, 2-4x8, 3-4x4 
submb_mode_1[1:0] | If mb_mode is 3, then for mb pant 1: 0-8x8, 1-8x4, 2-4x8, 3-4x4 
submb_mode_2[1:0].| If mb_mode is 3, then for mb pan 2: 0-8x8, 1-8x4, 2-4x8, 3-4x4 
submb_mode_3[1:0] | If mb_mode is 3, then for mb parn 3: 0-8x8, 1-8x4, 2-4x8, 3-4x4 


cur_mb_x[6:0] Mb horizontal location idx in picture 


cur_mb_y[6:0] Mb vertical location idx in picture 
predflag_LO_0 Prediction flag of LO for mb_part 0, 1: has LO MV, 0: No LO MV 
predflag_L1_0 Prediction flag of L1 for mb_part 0, 1: has L1 MV, 0: No L1 MV 
predflag_LO_1 Prediction flag of LO for mb_part 1, 1: has LO MV, 0: No LO MV 
predflag_L1_1 Prediction flag of L1 for mb_part 1, 1: has L1 MV, 0: NoL1 MV 
predflag_LO 2 Prediction flag of LO for mb_part 2, 1: has LO MV, 0: No LO MV 
predflag_L1_2 Prediction flag of L1 for mb_part 2, 1: has L1 MV, 0: NoL1 MV 
predflag_LO_3 Prediction flag of LO for mb_part 3, 1: has LO MV, 0: No LO MV 
predflag_L1_3 Prediction flag of L1 for mb_part 3, 1: has L1 MV, 0: NoL1 MV 
ref_idx_l0_0[4:0] Refidx of LO for mb_part 0 
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ref_idx_l1_0[4:0] Refidx of L1 for mb_part 0 
ref_idx_l0_1[4:0] Refidx of LO for mb_part 1 
ref_idx_l1_1[4:0] Refidx of L1 for mb_part 1 
ref_idx_l0_2[4:0] Refidx of LO for mb_part 2 
ref_idx_l1_2[4:0] Refidx of L1 for mb_part 2 
ref_idx_l0_3[4:0] Refidx of LO for mb_part 3 
ref_idx_l1_3[4:0] Refidx of L1 for mb_part 3 

Mv_xy_0[25:0] Blk_4x4_0 MV 

Mv_xy_1[25:0] BIk_4x4_1 MV 
Mv_xy_31[25:0] Blk_4x4_31 MV 

Handshake: 


Begin to fetch data 


Pid from AXI 
vsp_mca_para_rdy Parameter 
———! buffer is ready 
After DBK parameter 


initialization, DBK 
issues one cycle ACK 


vsp_mca_dbuf_rdy DBK data 
be buffer is ready After DBK process a— 
complete, issues one 
One MB data is ready 


cycle ACK 


vsp_mca_para_ack 


vsp_mca_dbuf_ack 


clk_vsp 


6.12.7.5 MEA_TOP 
Include MEA&IEA 


[Functions] 

MEA: 

H.264 Enc: 

H.264 baseline profile, Inter Block prediction; 


Inter Prediction Mode: 
P: 16x16: Skip 
P: 16x16, 8x8 single prediction 
Interpolation Feature: 
Y: 1/4 pixel: 6-tap filter 
UV: 1/8 pixel: bilinear 


IEA: 

H.264 Enc: 

Intra Block: Intra Prediction 
Y - 4x4 : 9 modes 

Y - 16x16 : 4 modes 

UV - 8x8 : 4 modes 
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Update the parameter buffer of DCT &MBC. 


l 
i Cur MB 
Curl MB > 
i Ping-pong m~~ put 
| Ge (48X64) 
| 96X32 IEA 
i 7 
i | 
1 
E) 0 Mp 
Ping-pong | 
Buf | 
(48X64)X2 CME j MCA 
"Gm But 
—— 
! 64x32 > (48X64) 
MEA 1 i 
PRE Search i MEA 
FETCH window ) MEA l (fraction) 
Duer (integer) 
(512X64X2) | 
i 
T 
SW update l 
L buffer | Mea |> PPA para 
(128X64) | para 
i 
l FME 
| Ping-pong Buf —gen 
(112)X80 
! | 
| 
i MEA_TOP i 
| = ! FME uv_fetch 
T 
MEA0_VDB_RD_IF MEA1_VDB_RD_IF 
[Module I/F] 
Search Search 
MEA line_buff 
window window S FME 


update | UV Bum 
buffer (48X54 


BufferO Buffer1 
(512X64) | (512X64) 


IEA line_buffer 


MEA1_VDB 


PPA_PARA_BUF 


cfg signals 


FME IME FME CUR MB 
DATA BUF 


BufO (integer) (fraction) Eee 
(112X80) 
MB MB F L L e MB 


CO Butt | CO_Bufl | C1_BufO | Cl_Bufl | C2_Buf0 | C2_Bufl 
(48X64) (48X64) (64X32) (64X32) (96X32) (96X32) 


MCA DATA 
BUF 


FME 
Bufl 
(112X80) 


There are three pipe line stage in this module. Pre-fetch/IME/FME, are in the ME data flow. 


In Pre-fetch stage, fetch LUMA search window data and current MB data from DDR; 
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In IME stage, integer motion vector searching. MB partition mode and integer pixel motion vectors will 


be decided; 


In FME stage, fractional pixel location is decided to get the final motion vectors for each partition 
blocks. And the prediction MB would be generated for the next stage(include luma data and CHROMA 
data) . In this stage the CHROMA data should be fetched according to the result of IME search. Also 
at the same time intra estimation is processing. At the end inter/intra prediction mode will be decided. 


The MB pipes timing diagram as following shows: 


PPA parameters buffer in encode mode: 


Encode Mode 


H264 
0 cur_mb_x[6:0]; 
cur_mb_y[6:0]; 
is_skip; 
Is intra; 
mb_partition; //0:16X16 1:4x4 in intra,8x8 in 
inter 
1 mv_l0_0_x[9:0] | Intra_pred_mode0[31 
mv_l0_0_y[8:0] | :0] 
2 mv_l0_1_x[9:0] | Intra_pred_mode1[31 
mv_l0_1_y[8:0] | :0] 
3 mv_l0_2_x[9:0] | chrom_pred_mode[1: 
mv_l0_2_y[8:0] 
4 mv_l0_3_x[9:0] 
mv IO 3 y[8:0] 
5 Qp 
37 
6.12.7.6 AXIM_TOP 
[Function] 
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High performance AXI Master (64 bit); 

Support endian adjustment for MB or bit stream. 

Parsing VDB request in clk_vsp domain; 

Support two list direct access Cache for MCA read in decode mode; 
Support one list UV cache for MCA read in encode mode; 

MB and bit stream endian adjust; 

Support linear mode to access external memory; 

Support multiple VDB channel data access. 

Support Robin-round priority 


[Module I/F] 
Frm_addr_* mb_endian ppa_endian HAT" 
bs_endian vic_endian —endian 
AXI WR CMD CH MB_WR_VDB_ 
in a IF 
AXI WDATA CH BSM_VDB_IF 
=< ——_ _P 
PPA_VDB_IF 
K S 
AXL RD CMD CH 
AXIRDATA_CH 
—— VLC_VDB_IF 
e p 
clk_vsp AXIM_TOP 
E p MCA_VDB_IF 
~ 
Rst_vsp_n 
— ad MEA_VDB_IF 
rch_burst_gap 
o ` 
wch_burst_gap I Wishbone I/F 
Lal E 
rch_vdb_stop D Wishbone I/F 
E > X 
wch_vdb_stop 
other settings 
[Diagram] 
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AXIM_WR_INF 


Lech 


AYSYNC 
wqueue 
(4x35) 


a 


ASYNC 
AXI_WCH_FIFO 
4x67 


AXI_RD_INF 


Lt 


AYSYNC 
rqueue 
(4x35) 


mea data Cache 


record nto 
4X12 


—P 


mca_rfifo 
/meal_rfifo 
4x64 


other_rfifo 


rch_data_fifo 


— 


AXI_ 
RCH_ 
VDBS 


MB_WR_REQ 
<¢—___ 
BSM_VDB_REQ 


PPA_VDB_REQ 
<_—_r, 
VLC_VDB_REQ 
er 


D_wishbone 


<< —_ —P~ 


MCA_VDB_REQ 
MEA1_VDB_REQ 
MEAO_VDB_REQ 


BSM_VDB_REQ 
Le 
PPA_VDB_REQ 
mae 


VLC_VDB_REQ 
<—_—+_—_ t 
I_wishbone 


ra 


D_wishbone 


VDB interface handshake: 


CLK 


XXX_VDB_REQ 


XXX_VDB_ACK 


XXX_VDB_ADDRX/ 
XXX_VDB_ADDRY/ N 


XXX_VDB_BURST/ 
XXX_VDB_LINE/ 
XXX_VDB_WR 


XXX 


XXX WEIPO WR 


XXX_WFIFO_WDATA x 


XXX_WFIFO_FULL 


XXX_RFIFO_RD 


XXX_RFIFO_RDATA 1 VALID 


XXX_RFIFO_EMPTY 


6.12.7.7 VLD_TOP 


[function] 
Support H.264 MB header parser. 
Support H.264 Entropy decode. 


H.264 base profile, main profile, high profile: 
CABAC decode, CAVLC decode, UVLC decode 
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Write out VLD result to VLD obuf according to following format; 


dword0 dwordldword2 dword3 


64 bits 


bitlé 


bit0 


dword0 dword3 dword4 dword63 dword0 dword1 dword2 dword15 dword0 dword1 dword5 


Prepare parameters for PPA para buffer; 


[Module I/F] 


VDB I/F: 


A 
2 
3 
4. 
5 
8 


Update VLD table from external memories via AXI; 
Update VLD cache buffer via AXI for REAL; 

Read information of reference frame; 

Store MB information of current frame; 

Update the VLC table at the begin; 


. Prepare VLC table buffer data and command buffer data for VLC in encode mode; 


6.12.7.8 VLC_TOP 


V1.1 


[function] 
Support H.264 base profile CAVLC; 


H.264 Enc: 
CAVLC encode 
UVLC encode 


Spreadtrum Communications, Inc., Confidential and Proprietary 1353 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


Parser line 
buffer 
) BSM_ 
VLC_ MB header TOP 
PARA > packer 
_BUF E 
VLC VLC_TOP r 
iBUF m> E 
128x64 SXM 
H264 CAVLC MPEG VLC 
vsp_glb_regs 
VLD_TABLE VLD_CBUF 
BUF (for cmd) 
VLC para buffer: 
H.264 
0 [27:22] mb_qp_delta:6b 
[20] is_skip :1b 
[18:12] cur_mb_x :7b 
[10:4] cur_mb_y :7b 
1 | [15:10] mb type:6b 
[8] is_last_mb: 1b 
[6] transform_size_8x8_flag:1b 
[5:0] CBP BLOCK :6b 
2 | [17:16] intra_chroma_pred_mode 
[15:0] prev_intra4x4_pred_mode_flag 
Or 
[1:0] intra16x16_luma_pred_mode 
3 [3:2] slice type 
[0] transform_8x8_mode_flag 
4 [31:0]Global_registers 
[26:14] mvd_l0_0 v 
[13:0] mvd_l0_0 x 
6 | [26:14] mvd_l0_1_y 
[13:0] mvd_l0O_1_x 
7 | [26:14] mvd_l0_2 v 
[13:0] mvd_l0_2 x 
8 | [26:14] mvd_l0_3_y 
[13:0] mvd_l0_3 x 
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9 | [26:14] md 0 Ay 
[13:0] mvd_l0_4 x 
1 | [26:14] mvd_l0_8 v 
3 | [13:0] mvd 10 8 x 
1 | [26:14] mvd_l0_12_y 
7 | 13:0] mvd_l0_12_x 
2 | [26:14] mvd_l0_15 v 
0 | [13:0] mvd_l0_15_x 
4 | [8:0] rem_intra4x4_pred_mode_0 
7 [7:4] rem_intra4x4_pred_mode_1 
[27:24] rem_intra4x4_pred_mode_ 6 
4 | [3:0] rem_intra4x4_pred_mode_7 
8 [7:4] rem_intra4x4_pred_mode_8 
[27:24] rem_intra4x4_pred_mode_13 
4 | [3:0] rem_intra4x4_pred_mode_14 
9 


[7:4] rem_intra4x4_pred_mode_15 
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AC/DC line buffer 


Parser line Context buffer 
buffer 308X7 
VLD_TABLE 
BUF <> 
H_parser H_VLD ylc_obuf_rdy 
vic_obuf_ack VLD_ 
—— OBUF 
BSM_ M_parser M_VLD 128x64 
TOP > Œ T 
VLD_TOP 
VIC para but rdv 
VDB I/F R_parser R_VLD vic_para_buf_ac PPA_ 
VSP_ <P "ki PARA 
AXIM rr ie 
V_parser V_VLD 
vsp_glb_regs 
REAL_TABLE VLD_CBUF 
(960X44) (for real only) 


6.12.7.9 PPA_TOP 


In charge of parameter parser, and prepare parameters for different accelerators. Include DCT_TOP, 
MBC_TOP, MCA_TOP,DBK_TOP. 


H.264 Decode: 

@ MV prediction decode 

@ Intra mode prediction decode 

6 BS calculate 

6 Qp calculate 

6 Generate parameter for DCT, MCA, MBC and DBK buffer. 
H.264 Encode: 

@ BS calculate; 


6 Qp calculate; 
@ Generate MVD for VLC; 
@ Generate parameter for MBC, DCT, DBK and VLC buffer. 


[Module I/F] 
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DCT para I/F DCT 
Fill by VLC Para 
PPA > buffer 
para 
MCA para I/F MERN 
A para LC 
vsp_standard Para 
PPA_TOP 
clk_vsp MBC 
MBC para I/F 
rst_vsp_n GEN 
buffer 
glb_config 
— p 
DBK para I/F DBK 
Para 
buffer 
n PPA VDB I/F 
AXIM I/F 
Encode: 
MB info 
Line buffer 
Fill by EA_TOP NL 
ill by PPA | EE, VLC 
para para 
vsp_standard 
clk. vap PPA_TOP 
rst_vsp_n 
DBK para I/F DBK 
glb_config Para 
— p buffer 
PPA VDB I/F 
AXIM I/F 
[Handshake] 
PPA input parameters in decode mode : 
H264 
0 cur_mb_x[6:0] 
cur_mb_y[6:0] 
mb_type[5:0] 
1 sub_mb_type[0][3:0] 
sub_mb_type[1][3:0] 
sub_mb_type[2][3:0] 
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sub_mb_type[3][3:0] 
is_skip; 
mb_qp_delta[5:0] 


2 transform_size_8x8_flag 
CBP_BLK[23:0] 
3 intra_chroma_pred_mode[1:0] 


prev_intra4x4_pred_mode_flag[15:0] 
prev_intra8x8_pred_mode_flag[3:0] 


4 rem_intra4x4_pred_ | rem_intra8x8_pred_m ref_idx_l0_0[8:0] 
mode_0[2:0] ode_0[2:0] ref_idx_10_1[3:0] 
gë Ss ret_idx_l0_2[3:0] 
rem_intra4x4_pred_ | rem_intra8x8_pred_m ref_idx_l0_3[3:0] 
mode_7[2:0] ode_3[2:0] ON, 
5 rem_intra4x4_pred_ ref_idx_l1_0[3:0] 
mode_8[2:0] ref_idx_11_1[3:0] 
Ge ref_idx_l1_2[8:0] 
rem_intra4x4_pred_ ref _idx_11_3[3:0] 
mode_15[2:0] D | 
6 mvd_l0_0_x[12:0] 
mvd_l0_0_y[12:0] 
2 mvd_l0_15_x[12:0] 
1 mvd_l0_15_y[12:0] 
2 mvd_l1_0_x[12:0] 
2 mvd_l1_0_y[12:0] 
3 mvd_l1_15_x[12:0] 
7 mvd_l1_15_y[12:0] 
Size = 38x26XN= 19X52XN 
PPA input parameters in encode mode: 
Support P and I fame; 
Support 16X16, 8X8 inter block; 
Support 16X16, 4X4 intra block; 
MV_X in range [-48,+48] 
MV_Y in range [-24,+24] 
H264 
0 cur_mb_x[6:0]; 
cur_mb_y[6:0]; 
is_skip; 
is_intra; 
mb_partition; 0:16X16 1:4x4 in intra,8x8 
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in inter 
1 mv_l0_0_x[9:0] | Intra_pred_mode0[31 
mv_l0_0_y[8:0] | :0] 


2 mv_l0_1_x[9:0] | Intra_pred_mode1[31 
mv_l0_1_y[8:0] | :0] 


3 mv_l0_2_x[9:0] | chonm. pred moden: 
0] 


mv_l0_2_y[8:0] 
4 mv_l0_3_x[9:0] 
mv IO 3 y[8:0] 
5 Qp 
37 
PPA MB info in line buffer: 
ADRR h.264 decode 
0 slice_nr[8:0] 


mb_mode[1:0] 
submb_mode_0[1:0] 
submb_mode_1[1:0] 

is_intra, is_skipped, e direct 
CBP_BLK[3:0] 


1 qp[5:0] 


intra4x4_pred_mode[12][3:0] 
intra4x4_pred_mode[13][3:0] 
intra4x4_pred_mode[14][3:0] 
intra4x4_pred_mode[15][3:0] 
or 
intra8x8_pred_mode[3][3:0] 
intra8x8_pred_mode[4][3:0] 
or 
intra16x16_pred_mode[1:0] 
or 

ref_idx_l0[2][3:0] 

ref_idx_|1[2][3:0] 

ref_idx_l0[3][3:0] 
ref_idx_11[3][3:0] 


2 mv_l0_12_x[12:0] 
mv_l0_12_y[12:0] 


5 mv_l0_15_x[12:0] 
mv_l0_15_y[12:0] 
6 mv_l1_12_x[12:0] 


mv_li_12_y[12:0] 
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mv_l1_15_x[12:0] 
mv_l1_15_y[12:0] 


Size = 10*26X120 


Direct temporal reference MV storage structure : 


Direct MV Parameters: 


ADRR 


h.264 decode 


0 


col_ref_idx_l0_0[3:0] 
col_ref_idx_l0_1[3:0] 
col_ref_idx_l0_2[3:0] 
col_ref_idx_l0_3[3:0] 
col_ref_idx_l1_0[3:0] 
col_ref_idx_l1_1[3:0] 
col_ref_idx_l1_2[3:0] 
col_ref_idx_l1_3[3:0] 


col_ref_id_l0_0[15:0] 


col_ref_id_10_1[15:0] 


col_ref_id_10_2[15:0] 


col_ref_id_l0_3[15:0] 


col_ref_id_l1_0[15:0] 


col_ref_id_l1_1[15:0] 


col_ref_id_l1_2[15:0] 


col_ref_id_11_3[15:0] 


col_mv_l0_0_x[12:0] 
col_mv_l0_0_y[12:0] 


20 


col_mv_l0_15_x[12:0] 
col_mv_l0_15_y[12:0] 


Buffer Size = 21*32 


6.12.7.10 


VSP_APB_RF&VSP_GLB_REGS 


Diagram of VSP_APB_RF& VSP_GLB_REGS: 
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Clk_vsp — Ppa para buf 


Soft but Ip Soft but cn 


VLD Obuf 


D Wishbone 
<_ pi VSP_AHB_RF 


Clk_vsp 
— y 
Bsm_vbus_IF BSM_TOP 
kB 


BOOT RAM 


AHB Clk_glb_regs 
P|] 


Glb_regs_vbus_IF Vsp_glb_regs 
_glb_ 


Frm_ram I/F 


SHARE RAM 


Ppa_info_ram I/F 


Boot_ram I/F share_ram I/F dct_iqw_ram I/F 


AHB Rom mem I/F D Wishbone 


register 
MCU_ACCES 


S_SET > MUX MUX |a] MUX 
> MUX 
fen | POE EA 
SHARE RAM 
GLB_REG & 
BOOT RAM d 
setting RAM BSM_TOP 


6.13 DSI_CTRL_TOP 


6.13.1 Overview 
The Display Serial Interface (DSI) is part of a group of communication protocols defined by the MIPI 
Alliance. The DSI_CTRL_TOP is a digital core that implements protocol level function and lane 
management functions defined in the MIPI DSI Specification. The DSI_CTRL_TOP provides an 
interface between the display ctrl module and the MIPI D-PHY. 
6.13.2 Standards Compliance 
The mipi_dsi_host conforms to the following standards: 

e MIPI® Alliance Specification for Display Serial Interface (DSI) v1.2 - 18 June 2014 

s  MIPI® Alliance Specification for Display Command Set (DCS) v1.2 - 18 June 2014 

e MIPI® Alliance Standard for Display Pixel Interface v2.00 (DPI-2) - 15 September 2005 


e MIPI® Alliance Specification for Stereoscopic Display Formats (SDF) v1.0 - 22 
November 2011 


e MIPI® Alliance Specification for D-PHY v1.2 - 14 September 2014 
e AMBA 2.0 Specification (APB) from ARM 
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6.13.3 Features 
The DSI_CTRL_TOP has the following main features: 
e Support DPI interface with Display ctrl module 
e Support APB 2.0 interface to configure registers. 
e Support video mode transmit and command mode transmit 
e Support all the video format in DSI v1.3 Spec 
e Support all the packet types in DSI v1.3 Spec 
e Support De-skew function in DSI v1.3 Spec 
e Support all DCS commands in DCS v1.2 Spec 
e Support command transmit in Vertical blanking region of video mode 
e Support DPHY clock lane SSC(Spread Spectrum Clocking) 


6.13.4 Architecture Overview 


Figure 1.1-1 show the block diagram of the MIPI DSI Host Controller: 


Figure 6-35 DSI Controller TOP Block Diagram 


The different parts have the following functions: 


s dp H Girl firstly captures video sync signal and pixel data from DPI interface. Then it do a 
data pack following DSI spec and push packed data to DPI pixel FIFO. Also it record the 
change of sync signals and push these info to DPI ctrl FIFO. 


e Register Bank is accessible through APB. It contains configure and control registers and also it 
contains three FIFOs to send DCS and Generic CMDs. The short packet command and 
header of long packet command are written to APB CMD FIFO, the payload data of long 
packet command is written to WR CMD Data FIFO. And the feedback packet data from 
peripheral device is store in RD CMD Data FIFO. 


e PHY Interface Control is responsible for managing the D-PHY PPI interface. It acknowledges 
the current operation and enables low-power transmission/reception or a high-speed 
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e Video_mode_ctrl is a state machine. It controls whole Video Frame timing. Also It takes charge 
of inserting commands in the vertical blanking area. 


e Cmd_mode_ctrl is also a state machine. It controls the process of all commands transmit. 


e Packet Organize takes charge of transmit packet data to PHY interface . It builds long or short 
packet generating correspondent ECC and CRC codes. This block also performs the following 
functions: 


s The Timer and Error Management notifies and monitors the error conditions on the DSI link. It 
controls the timers used to determine if a timeout condition occurred, performing an internal 
soft reset and triggering an interruption notification. It also control the times used to do 
PRESP_TO timing. 


6.13.5 Interface Signals 


Name 


ptest_scan_mode 


Width 


UO 


DFT Signals 


Description 


Test mode scan mode signal 


ptest_icg_mode 


Test mode clock gate signal 


ptest_bist_mode 


Test mode BIST signal 


APB Signal 


dsi_presetn 1 | APB Asynchronous Reset Signal 
This signal acts as global reset. 
Active low 

dsi_pclk 1 l APB Clock Signal 

dsi_paddr 9 | APB Address Bus 

dsi_penable 1 l APB Enable Signal 

dei Deel 1 | APB Slave Selection Signal 

dsi_pwdata 32 | APB Write Data Bus 

dsi_pwrite 1 | APB Write Enable Signal 

dsi_prdata 32 O APB Read Data Bus 


DPI signals 


dpi_vsync 1 | DPI vertical sync 
dpi_hsync 1 | DPI horizontal sync 
dpi_data_en 1 | DPI data enable, When high 


indicates dpi_pixel_data is 
available 
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clk_dpi 1 l DPI pixel clock 
dpi_pixel_data 30 | DPI pixel data 
dpi_halt 1 O Active high used in command 


mode to indicates that 
dsi_ctrl_top can’t accept pixel 


data now. 

dpi_te 1 O DPI tear effect signal 

Interrupt signals 

int_protocol_err 1 O Interruption Signal, when high 
means one protocol error 
happens 

int_internal_err 1 O Interruption Signal, when high 
means one internal error 
happens 

int_pll 1 O Interruption Signal, when high 


means DPHY PLL lock lost 
when normal function is running 


D-PHY PPI Signals 


D-PHY Configuration and Status Signals 


phy_shutdown_n 1 O D-PHY Digital and Analog Shut 
Down 

phy_rst_n 1 O D-PHY Reset 

phy _enable_clk 1 O D-PHY Enable Clock Lane 
Generation 

phy_lock 1 | D-PHY PLL Lock Signal 

phy_forcepll 1 O D-PHY Force PLL On 

phy_direction 1 | D-PHY Current Direction of Lane 


0 Interconnection: 0: TX, 1: RX 


Clock Lane Control Signals 


tx_request_clkhs 1 O D-PHY Request to Transmit 
High-Speed Clock 
tx_skewcalhs 4 O D-PHY High Speed Transmit 


Skew Calibration 


Low to high cause PHY to 
initiate a DSkew calibration 


High to low cause PHY to stop 
DSkew calibration pattern 
transmission and initiate an end- 
of-transmission sequence 
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clk_lanebyte 


D-PHY Lane Byte Clock 


clk_txblane 


D-PHY Clock Lane Byte Return 
Signal Used for TX. This is a 
duplicate of clk_lanebyte. 


phy_stopstate_clklane 


D-PHY Clock Lane Stop State 
flag 


phy_ulpsactivenot_clk 


This signal low indicates that the 
clock lane is in the ULPM. 


txulpsesc_clk 


D-PHY Clock Lane ULPM enter 
request 


txulpsexit_clk 


D-PHY Clock Lane ULPM exit 
request 


Lane 0 Signals 


phy_enable_laneO 


D-PHY Lane 0 Enable Signal 


txulpsesc_laneO 


D-PHY Lane 0 ULPM enter 
request 


txulpsexit_laneO 


D-PHY Data Lane 0 ULPM exit 
request 


phy_stopstate_laneO 


D-PHY Lane 0 Stop State flag 


phy_rxulpsesc_laneO 


High indicates Lane 0 is in RX 
ULPM 


phy_ulpsactivenot_laneO 


Active low indicates Lane 0 
ULPM is active 


tx_datahs_laneO 


Lane 0 TX High-Speed Transmit 
Data Output 


tx_requesths_laneO 


Lane 0 TX High-Speed Transmit 
Data Sending Request 


tx_readyhs_laneO 


Lane 0 TX High-Speed Transmit 
Ready 


tx_readyhsout_laneO 


Lane 0 TX High-Speed Transmit 
feedback ready, this is one 
clk_lanebyte cycle delay signal 
of tx_readyhs_laneO 


clk_tx_esc 


Lane 0 LP TX Escape Mode 
Clock Signal 


tx_requestesc_laneO 


Lane 0 LP TX Escape Mode 
Transmit Request 


tx_lpdtesc_laneO 


Lane 0 LP TX Escape Mode 
Transmit LP Data Request 


tx_triggeresc_laneO 


Lane 0 LP TX Escape Mode 
Transmission Triggers 


tx_dataesc_laneO 


Lane 0 LP TX Escape Mode LP 
Data Transmission 


tx_validesc_laneO 


Lane 0 LP TX Escape Mode LP 
Data Valid Signal 


tx_readyesc_laneO 


Lane 0 LP TX Escape Mode LP 
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Data Transmit Ready Signal 


phy_turnrequest 


D-PHY Turn Request Signal 


rx_clkesc Lane 0 LP RX Escape Mode 
Clock Signal 
rx_lpdtesc Lane 0 LP RX Escape Mode LP 


Data Receive Mode 


rx_triggeresc 


Lane 0 LP RX Escape Mode 
Received Triggers 


rx_dataesc Lane 0 LP RX Escape Mode 
Received Data 
rx_validesc Lane 0 LP RX Escape Mode 


Valid Receive Data 


phyerr_laneO 


D-PHY Lane 0 Error Input 
Signals 


Lane 1 Signals 


phy_enable_lane1 


D-PHY Lane 1 Enable Signal 


txulpsesc_lane1 


D-PHY Lane 1 ULPM enter 
request 


txulpsexit_lane1 


D-PHY Data Lane 1 ULPM exit 
request 


phy_ulpsactivenot_lane1 


Active low indicates Lane 1 
ULPM is active 


phy_stopstate_lane1 


D-PHY Lane 1 Stop State flag 


tx_datahs_lane1 


Lane 1 TX High-Speed Transmit 
Data Output 


tx_requesths_lane1 


Lane 1 TX High-Speed Transmit 
Data Sending Request 


tx_readyhs_lane1 


Lane 1 TX High-Speed Transmit 
Ready 


tx_readyhsout_lane1 


Lane 1 TX High-Speed Transmit 
feedback ready, this is one 
clk_lanebyte cycle delay signal 
of tx_readyhs_lane1 


tx_requestesc_lane1 


Lane 1 LP TX Escape Mode 
Transmit Request 


Lane 2 Signals 


phy_enable_lane2 


D-PHY Lane 2 Enable Signal 


txulpsesc_lane2 


D-PHY Lane 2 ULPM enter 
request 


txulpsexit_lane2 


D-PHY Data Lane 2 ULPM exit 
request 


phy_ulpsactivenot_lane2 


Active low indicates Lane 2 
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ULPM is active 
phy_stopstate_lane2 | D-PHY Lane 2 Stop State flag 
tx_datahs_lane2 O Lane 2 TX High-Speed Transmit 

Data Output 
tx_requesths_lane2 O Lane 2 TX High-Speed Transmit 

Data Sending Request 
tx_readyhs_lane2 l Lane 2 TX High-Speed Transmit 

Ready 
tx_readyhsout_lane2 O Lane 2 TX High-Speed Transmit 

feedback ready, this is one 

clk_lanebyte cycle delay signal 
of tx_readyhs. Jane? 
tx_requestesc_lane2 O Lane 2 LP TX Escape Mode 

Transmit Request 
Lane 3 Signals 
phy_enable_lane3 O D-PHY Lane 3 Enable Signal 
txulpsesc_lane3 O D-PHY Lane 3 ULPM enter 

request 
txulpsexit_lane3 O D-PHY Data Lane 3 ULPM exit 

request 
phy_ulpsactivenot_lane3 | Active low indicates Lane 3 

ULPM is active 
phy_stopstate_lane3 | D-PHY Lane 3 Stop State flag 
tx_datahs_lane3 O Lane 3 TX High-Speed Transmit 

Data Output 
tx_requesths_lane3 O Lane 3 TX High-Speed Transmit 

Data Sending Request 
tx_readyhs_lane3 | Lane 3 TX High-Speed Transmit 

Ready 
tx_readyhsout_lane3 O Lane 3 TX High-Speed Transmit 

feedback ready, this is one 

clk_lanebyte cycle delay signal 
of tx_readyhs_lane3 
tx_requestesc_lane3 O Lane 3 LP TX Escape Mode 

Transmit Request 
DPHY Test Bus 
testdin[7:0] O D-PHY Test Data Output Port 
testdout[7:0] | D-PHY Test Data Input Port 
testen O D-PHY Test Enable 
testclk O D-PHY Test Clock Signal 
testclr O D-PHY Test Clear Signal 
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6.13.6 |MIPI_DSI_HOST Register Address Map 


Base address: 0x00000000 
Base address(Set Reg): 0x00001000 
Base address(Clear Reg): 0x00002000 


aus Iesel 


0x007C HS HD TO CNT Peripheral response timeout definition after high- 
speed read operations 
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0x0080 LP_RD_TO_ CNT Peripheral response timeout definition after low- 
power read operations 

0x0084 HS WR TO CNT Peripheral response timeout definition after high- 
speed write operations 

0x0088 LP_WR_TO_CNT Peripheral response timeout definition after low- 
power write operations 

0x008C BTA_TO_CNT Peripheral response timeout definition after bus 
turnaround 


0x00C4 INT_MSKO Masks the interrupt generation triggered by the 
INT_STO register 

0x00C8 INT_MSK1 Masks the interrupt generation triggered by the 
INT_ST1 register 

0x00CC FSC_MODE_ CFG Frame syncherozination command mode 
configuration 


Mask the int_pll signal 


DSL VERSION 


5 Ed EE Taala Lals ss ss 


Reserved 


EE EE 
Beet | o leet te ees tee ee 
HE 


del version 
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KSC 
res |o EAESESER 


Version of the DSI host controller 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena oa o a fo | SSCS 


dsi_version [15: 0] NA 0x10 This field indicates the version of the 
MIPI DSI host controller. 
High 8bits is the r number 
Low 8bits is the p number 
'10' means r1p0 


6.13.6.1 PWR_UP 


0x00000004 Core power up(0x00000000) 


A Wu O O 
EE 


Reserved 
ef 
Ze BER Fe Ea Eea SS ER RS ES ER SS ER 


Core power up 


Field Name Type | Set/Cle | Reset Description 
ar Value 


o aaa L a 


Update mode Shadow register Pa mode: 
0: update after update bit set to 1'b1 
1: update after update bit set to 1'b1 
and next vsync come 


update [1] RW NA self clear bit, shadow register use this 
bit to update new register config, 
after register config finish, this bit 
become 0 automaticly 

pwr_up This bit configures the core either to 
power up or to reset. shutdownz is the 
soft reset register. Its default value is 0. 
After the core configuration, to enable 
the mipi_dsi_host, set this register to 1. 
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0: Reset 
1: Power-up 
6.13.6.2 CLKMGR_CFG 


Configuration of the internal clock 
0x00000008 dividers(0x00000000) CLKMGR_CFG 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
| Name RE 


Reserved 


œ TS Ta Ta EE EE STS REES ERES 


Io CIK division tx_esc_clk_division 


RW RW 
| Reset} o fo fof ofofofofofoltot> TT 


Configuration of the internal clock dividers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE 


Io ck division [15: 8] ——EEE field indicates the division factor 
for the Time Out clock used as the 
timing unit in the configuration of HS to 
LP and LP to HS transition error. 

x esc_clk_divisio | [7: 0] This field indicates the division factor 
for the TX Escape clock source 

la ). The values 0 and 1 stop 
the TX_ESC clock generation. 

6.13.6.3 DPI VCID 


DPI virtual channel id(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


| Bit] is frafis {iz} fils |e}7{s{s}4}3]2{1]o 
Type 


DPI virtual channel id 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1371 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


Field Name Type | Set/Cle | Reset Description 
ar ES 


EE vcid [1: 0] a field eege the DPI virtual 
channel id that is indexed to the Video 
mode packets. 


6.13.6.4 DPI_COLOR_CODING 


0x00000010 DPI color coding(0x00000000) DPI_COLOR_CODING 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 


Reserved 
mes R 
Pest e Ce Ce Ce Ce Ce e Ce e Ce eo 
ei TS [a lna TS [lng TS |e t7} ets} sts] 2s] o| 


Ñ fF Së Gen 


DPI color coding 


Field Name Type | Set/Cle | Reset Description 
ar Value 


So a a a 
loosely18_en When set to 1, this bit activates loosely 
GEES variant to 18-bit configurations. 


m a po a 


dpi_color_coding = 0] een field configures the DPI color 
coding as follows: 
0000: 16-bit configuration 1 
0001: 16-bit configuration 2 
0010: 16-bit configuration 3 
0011: 18-bit configuration 1 
0100: 18-bit configuration 2 
0101: 24-bit 
0110: 20-bit YCbCr 4:2:2 loosely 
packed 
0111: 24-bit YCbCr 4:2:2 
1000: 16-bit YCbCr 4:2:2 
1001: 30-bit 
1010: 36-bit 
1011: 12-bit YCbCr 4:2:0 
1100: Compression Display Stream 
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EE ee E UE ee 


6.13.6.5 DPI_CFG_POL 


"zeen T poariyeonfiguaton(oanoan00 1 ez 
5 EE 2 Ed 2 cd Ta] 


Reserved 
ee eee 
Pest SSES SES Sa ee ees ba | 
SE ee 


Ri 


OW DW OW DW 
w 
EC Pap 


DPI polarity configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


freseved fera [RO [NA fo RS 

colorm_active_lo | [4] RW NA When set to 1, this bit configures the 

W color mode pin (dpicolorm) as active 
low. 

shutd_active_low | [3] RW NA When set to 1, this bit configures the 
shutdown pin (dpishutdn) as active low. 

hsync_active_low | [2] RW NA When set to 1, this bit configures the 
horizontal synchronism pin (dpihsync) 
as active low. 

vsync_active_low | [1] RW NA When set to 1, this bit configures the 
vertical synchronism pin (dpivsync) as 
active low. 

dataen_active_lo RW NA When set to 1, this bit configures the 

W data enable pin (dpidataen) as active 
low. 


6.13.6.6 DPL LP CMD "IM 


Low-power command timing 
configuration (0x00000000) BPL LE- CMB THIN 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


0x00000018 


Reserved outvact_lpcmd_time 


RW 
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| Bt Ieluislelniwlsiecletsllstsliol 


Reserved invact_lpcmd_time 


Low-power command timing configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma rapo fo 


outvact_lpcmc_ti = 16] | RW e field is used for the transmission 

me of commands in low-power mode. It 
defines the size, in bytes, of the largest 
packet that can fit in a line during the 
VSA, VBP, and VFP regions. 


ema sa [ao [wa fo | CSCS 


invact_lpcmd_tim | [7:0] RW NA This field is used for the transmission 

e of commands in low-power mode. It 
defines the size, in bytes, of the largest 
packet that can fit in a line during the 
VACT region. 


6.13.6.7 PCKHDL_CFG 


ass [Packet handler configuavon(van000000 [| S 
Cen EE es [e e Jes e e e ns aD 


Reserved 


yr t 
xe xe 


E © ees 


Packet handler configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma ea [RO [nx fo 


crc_rx_en o EEE set to 1, this bit enables the 
CRC reception and error reporting. 

ecc_rx_en [3] When set to 1, this bit enables the ECC 
reception, error correction, and 
reporting. 
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bta_en [2] RW NA When set to 1, this bit enables the Bus 
Turn-Around (BTA) request. 


eotp_rx_en [1] RW NA When set to 1, this bit enables the 
EoTp reception. 

eotp_tx_en RW NA When set to 1, this bit enables the 
EoTp transmission. 


6.13.6.8 GEN_VCID 


Generic interface virtual channel 
id(0x00000000) GEN_VCID 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


ne TR 
mea [TTT 
TSTST TSTS TSTS TSS TT 


Reserved 


0x00000030 


Reserved 


res [o ee e e e ee e 


Generic interface virtual channel id 


Field Name Type RURE Reset Description 
Value 


Sp SR 
gen_vcid_rx [1:0] This field indicates the een 
interface read back virtual channel 
identification. 


6.13.6.9 MODE_CFG 


Video or Command mode 
selection(0x00000000) MODE_CFG 


PRE SEES Eee ae eee 
Len cr 


Reserved 
ne R 
Pest lT AN | SSES ES 


0x00000034 


S RRR ERE ee 


l 


EE 
"D 
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Video or Command mode selection 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma en po a fo 


Cmd video mode This bit the operation mode: 
0: Video mode 
1: Command mode 


6.13.6.10 VID MODE_CFG 
0x00000038 Video mode configuration(0x00000000) 


Br | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 


Reserved 
"mt 
E 


Ip_v lip v | ipy | Ip 

d mode 1 
act Ip bp | sa_ Reserved R 
_en en en 


Time [ow fre fom [om [ww EE e 


Video mode configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Ea a Ha H 

Ip md en [15] GE set to 1, this bit enables the 
command transmission only in 
lowpower mode. 

frame_bta_ack.e | [14] RW NA When set to 1, this bit enables the 

n request for an acknowledge response 
at the end of a frame. 


Ip hip en [13] When set to 1, this bit enables the 
return to low- power inside the HFP 

period when timing allows. 

Ip bp en [12] When set to 1, this bit enables the 
return to low-power inside the HBP 
period when timing allows. 

Ip va) en [11] RW NA When set to 1, this bit enables the 
return to low-power inside the VACT 
period when timing allows. 


Ip vip en [10] When set to 1, this bit enables the 
return to low-power inside the VFP 
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eege 
[| T period when timing allows. | 


——— VDD en When set to 1, this bit enables the 
return to low-power inside the VBP 
period when timing allows. 

Ip vea en When set to 1, this bit enables the 
return to low-power inside the VSA 
period when timing allows. 


(ees fra IS IR 


vid_mode_type [1: 0] RW NA This field indicates the video mode 
transmission type as follows: 
00: Non-burst with sync pulses 
01: Non-burst with sync events 
10 and 11: Burst mode 


6.13.6.11 VID_PKT_SIZE 


Video packet size(0x00000000) 
| Bt | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
e 
Pest | o Jo TTT TTT 
ei fisjjisjijujiofjojsjz|sjs|ajsjeļijo 


Reserved vid_pkt_size 
Type | Ro | Rw 


Video packet size 


Field Name Type B Reset Description 
Value 


ma CS 


vid_pkt_size E 0] This field a the number of 
pixels in a single video packet. For 18- 
bit not loosely packed data types, this 
number must be a multiple of 4. For 
YCbCr data types, it must be a multiple 
of 2, as described in the DSI 
specification. 


6.13.6.12 VID_NUM_CHUNKS 


fe EEE 2 ed 2 ee Ta 


Reserved 


eel PPP PPP PP PPP P PT, 
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Ce DST TSTST TS TSTST TS TT 
C EE 


Number of chunks 


Field Name Type Ge Reset Description 
Value 


see Ta ro frm KL 


vid_num_chunks e 0] This register SO the number of 
chunks to be transmitted during a Line 
period (a chunk consists of a video 
packet and a null packet). If set to 0 or 
1, the video line is transmitted in a 
single packet. If set to 1, the packet is 
part of a chunk, so a null packet follows 
it if vid_null_size &gt; 0. Otherwise, 
multiple chunks are used to transmit 
each video line. 


6.13.6.13 VID_NULL_SIZE 


C EE Ee eeaeee er e 


Reserved 


Null packet size 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma eapo [nx fo 


vid_null_size [12: 0] ee: register configures the number of 
bytes inside a null packet. Setting it to 
0 disables the null packets. 


6.13.6.14 VID_HSA_TIME 


Horizontal Sync Active time(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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| Name RE 
Tve E 
Best ITE E 


Reserved vid_hsa_time 


œ» |isfiajijijnjiojojejzjejs|sjs]z2jijo 


Horizontal Sync Active time 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ees sa 
vid_hsa_time [11: 0) This field ee the Horizontal 
Synchronism Active period in lane byte 
clock cycles. 


6.13.6.15 VID_HBP_TIME 


Horizontal Back Porch time(0x00000000) 
| Bt | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name l Bn 


we TS = 
Pest | o | o | oo }ofofof{ofololtof{ofololte]o 
BUDI UU H HRA EHEH EH HHRHH) 


Reserved 


Reserved vid_hbp_time 


Horizontal Back Porch time 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EC 


vid_hbp_time [11:0] This field Ee the Horizontal 
Back Porch period in lane byte clock 
cycles. 


6.13.6.16 VID_HLINE_TIME 


C Ee ed ed ERG 
C 1 


Reserved 
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vid_hline_time 


RW 


Line time 


Field Name Type SE Reset Description 
Value 


SBS SREL 
vid_hline_time [14: 0] This field SE the size of the 
total line time (HSA+HBP+HACT+HFP) 
counted in ot byte clock cycles. 


6.13.6.17 VID_VSA_LINES 


Vertical Sync Active period(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
eo O= => ë > ë) 
preset | o Jo TTT TTT 
er [as Ualtelnialsteslielstvlstslie 


Reserved vsa_lines 


Tie |e S 
C EE EE E HHHH 


Vertical Sync Active period 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EES 


vsa_lines en field configures the Vertical 
Synchronism Active period measured 
in number of horizontal lines. 


6.13.6.18 VID_VBP_LINES 


Vertical Back Porch period(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
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"pe 
Beet Le leet te ees tee e tele 
E MEM 


Reserved vbp_lines 


Ce [me S 
me [TSTST RER ESESESESESESESER 


Vertical Back Porch period 


Field Name Type SEHR Reset Description 
Value 


SR pa 
vbp_lines SE field configures the Vertical Back 
Porch period measured in number of 
horizontal lines. 


6.13.6.19 VID_VFP_LINES 


Vertical Front Porch period(0x00000000) 
| Bt | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name Pee 


Reserved 
a 
Pest [MEA DME | EEN || Re Es Ebbe Ee 
ei Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved vfp_lines 


Ce |e T 
me ES E EES TTT TTT 


Vertical Front Porch period 


Field Name Type SEH Reset Description 
Value 


SR SREL 
vip Ines This field a the Vertical Front 
Porch period measured in number of 
horizontal lines. 


6.13.6.20 VID_VACTIVE_LINES 


Vertical resolution(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name Lee 
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Best HIE HIE 1 AR WR | | T 
| pt Le R EH R KHR E R E R H H E E ES 


Vertical resolution 


Field Name Type | Set/Cle | Reset Description 
ar Value 


E a a E 
vactive_lines [13: 0] SE field configures the Vertical Active 
period measured in number of 
horizontal lines. 


6.13.6.21 EDPI_CMD_SIZE 


Size for eDPI packets(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name Pees 


Reserved 


œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


edpi_allowed_cmd_size 


T 
Peel PPP bP) PPP PPP, 


Size for eDPI packets 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma eapo a e 


edpi_allowed_cm Gebees field configures the maximum 
| size allowed size for an eDPI write memory 
command, measured in pixels. 
Automatic partitioning of data obtained 
from eDPI is permanently enabled. 


6.13.6.22 CMD_MODE_CFG 


Sos prele lele ele e elea e eee 


dcs | des | dcs | dcs 
Reserved w | sarl sw | sw 


0p | _1p | Op 
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kt_s 
ize 
Te EE oo 


sw e tear 
erv SS pp Reserved _fx 
or T tx 


ze S EE 


Command mode configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Eet 


max_rd_pkt_size e This bit S| the maximum read 
packet size command transmission 
type: 
0: High-speed 
1: Low-power 


CE Te C E 


dcs_lw_tx = This bit configures the DCS long write 
packet command transmission type: 
0: High-speed 
1: Low-power 


dcs_sr_Op_tx [18] RW This bit configures the DCS short read 
packet with zero parameter command 
transmission type: 


0: High-speed 
1: Low-power 


dcs_sw_ip_tx This bit configures the DCS short write 
packet with one parameter command 
transmission type: 


0: High-speed 
1: Low-power 


dcs_sw_Op_tx RW This bit configures the DCS short write 
packet with zero parameter command 
transmission type: 


0: High-speed 
1: Low-power 


C a o a o 


gen_lw_tx [14] RW NA This bit configures the Generic long 
write packet command transmission 
type: 
0: High-speed 
1: Low-power 


gen_sr_2p tx [13] Rw jna fo This bit configures the Generic short 
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read packet with two parameters 
command transmission type: 


0: High-speed 
1: Low-power 
gen_sr_ip_tx [12] This bit configures the Generic short 


read packet with one parameter 
command transmission type: 


0: High-speed 
1: Low-power 
gen_sr_Op_tx [11] This bit configures the Generic short 


read packet with zero parameter 
command transmission type: 


0: High-speed 
1: Low-power 
[10] This bit configures the Generic short 


write packet with two parameters 
command transmission type: 


0: High-speed 
1: Low-power 
This bit configures the Generic short 


write packet with one parameter 
command transmission type: 


0: High-speed 
1: Low-power 
This bit configures the Generic short 


write packet with zero parameter 
command transmission type: 


0: High-speed 
1: Low-power 


This bit configures the Compression 
Mode Command packet transmission 


type: 
0: High-speed 
1: Low-power 


This bit configures the Execute Queue 
Command packet transmission type: 


0: High-speed 
1: Low-power 


This bit configures the Picture 
Parameter Set packet transmission 


type: 
0: High-speed 
1: Low-power 


ea o a T SSS 
ack_rqst_en [1] RW NA When set to 1, this bit enables the 
acknowledge request after each packet 
transmission. 
tear_fx_en RW NA When set to 1, this bit enables the 
tearing effect acknowledge request. 
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6.13.6.23 GEN_HDR 


Generic packet header 
0x0000006C configuration(0x00000000) 


fe EEE 2 ed EE ee TSTs Ta] 
ms [De 


Reserved gen_wc_msbyte 


gen_wc_Isbyte gen_vc 


co 
T 
me |o e e e TTT 


Generic packet header configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


m rapo [nx fo 


gen_wc_msbyte [23: 16] | RW Se field configures the most 
significant byte of the header packet's 
word count for long packets or data 1 
for short packets. 

gen_wc_lIsbyte [15: 8] This field configures the least 
significant byte of the header packet's 
Word count for long packets or data 0 
for short packets. 


ee VC me | 6] This field configures the virtual channel 
id of the header packet. 

Ss [5: SH This field configures the packet data 
type of the header packet. 

6.13.6.24 GEN_PLD_DATA 


Generic payload data in and out(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Co 


gen_pld_b4 gen_pld_b3 


œ TS Ta Ta Ins Tn TnS TS STS Ta TS T 


gen_pld_b2 gen_pld_b1 


es |o TTT TTT T 


Generic payload data in and out 
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ee 


den —_— b4 [31: Gg RW This field indicates — rE 4 of the packet 
payload 

gen_pld_b3 [23: 16] | RW This field indicates byte 3 of the packet 
payload. 


gen_pld_b2 [15: 8] RW NA This field indicates byte 2 of the packet 
payload. 

gen Did bi [7: 0] RW NA This field indicates byte 1 of the packet 
payload. 


6.13.6.25 CMD_PKT_STATUS 


fe EEE 2 ed EE ed 


Reserved 
wef 
Reset | oo | o | of ofofo}o}ofofo}o}ofoto|o 
E EN BCE E E A 


E gen 

_pl 

Reserved SS 
6 

E mpt 


Command packet status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


SERIES 

ES rd cmd bus cnn bit is set when a read command is 
issued and cleared when the entire 
response is stored in the FIFO. 

gen_pld_r_full [5] This bit indicates the full status of the 
generic read payload FIFO. 


gen_pld_r_empty | [4] NA 0x1 This bit indicates the empty status of 
the generic read payload FIFO. 

gen_pld_w_full [3] NA This bit indicates the full status of the 
generic write payload FIFO. 

gen_pld_w_empty | [2] NA 0x1 This bit indicates the empty status of 
the generic write payload FIFO. 

gen_cmd_full [1] NA This bit indicates the full status of the 
generic command FIFO. 

gen_cmd_empty NA 0x1 This bit indicates the empty status of 
the generic command FIFO. 
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6.13.6.26 TO_CNT_CFG 


0x00000078 Timeout timers configuration(0x00000000) TO_CNT_CFG 


P |31 | 30 | 29 | 20 |27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


hstx_to_cnt 


T 


Oooo “YU 
Peset | o fofofofeoefoefojefoejofefoejolefofo 
HEEL 


Iprx_to_cnt 


me TTT TTT TTT TT 


Timeout timers configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


hstx_to_cnt [31:16] | RW NA This field configures the timeout 
counter that triggers a high-speed 
transmission timeout contention 
detection (measured in 
TO_CLK_DIVISION cycles). If using 
the non-burst mode and there is no 
sufficient time to switch from HS to LP 
and back in the period which is from 
one line data finishing to the next line 
sync start, the DSI link returns the LP 
state once per frame, then you should 
configure the TO CLK DIVISION and 
hstx_to_cnt to be in accordance with: 
hstx_to_cnt * lanebyteclkperiod * 
TO_CLK_DIVISION &gt;= the time of 
one FRAME data transmission * (1 + 
10%) In burst mode, RGB pixel 
packets are time-compressed, leaving 
more time during a scan line. 
Therefore, if in burst mode and there is 
sufficient time to switch from HS to LP 
and back in the period of time from one 
line data finishing to the next line sync 
start, the DSI link can return LP mode 
and back in this time interval to save 
power. For this, configure the 
TO_CLK_DIVISION and hstx_to_cnt to 
be in accordance with: hstx_to_cnt * 
lanebyteclkperiod * 
TO_CLK_DIVISION &gt;= the time of 
one LINE data transmission * (1 + 
10%). 


lprx_to_cnt [15: 0] RW NA This field configures the timeout 
counter that triggers a low-power 
reception timeout contention detection 
(measured in TO_CLK_DIVISION 
cycles). 
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6.13.6.27 HS RD TO CNT 


Peripheral response timeout definition after 
0x0000007¢ high-speed read operations(0x00000000) HS RD TO CNT 


Se EE Tas sls Ee [TS Ta] 
KEES 


Reserved 


E 
nest REN | E E ME) WP SSES ES ES Edel ES 
Pe EEE 


hs_rd_to_cnt 


w 
me [TTT TTT TTT 


Peripheral response timeout definition after high-speed read operations 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma eapo a o 


hs_rd_to_cnt = 5: 0] This field sets a ee for which the 
mipi_dsi_host keeps the link still, after 
sending a high-speed read operation. 
This period is measured in cycles of 
lanebyteclk. The counting starts when 
the D-PHY enters the Stop state and 
causes no interrupts. 


6.13.6.28 LP BD TO CNT 


Peripheral response timeout definition after 
0x00000080 low-power read operations(0x00000000) EP RD_TO CNT 


Br |31 | 30 | 29 |28 | 27 | 26 | 25 | 26 | 29 | 22 | 24 | 20 | 19 | 18 |17 |16 
Name = 


ne TR 
mea [TTT TTT 
Per Ta TSTS TSTS TSTS TTS TT 


Reserved 


Ip_rd_to_cnt 


w 
Peele PPP PPP) PPP) | 


Peripheral response timeout definition after low-power read operations 


Field Name Type tr Reset Description 
Value 


GRE ea 
Ip rd o Cnt [15: 0] —— field sets a period for which the 
mipi_dsi_host keeps the link still, after 
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sending a low-power read operation. 
This period is measured in cycles of 
lanebyteclk. The counting starts when 


the D-PHY enters the Stop state and 
causes no interrupts. 


6.13.6.29 HS WR IO CNT 


Peripheral response timeout definition after 
0x00000084 high-speed write operations(0x00000000) BSR eil 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 |17 | 16 | 


Ke 
Reserved Reserved 


| Type | 


Pe ` SE 
œ TS Ta Ta Ins Tn TnS TS TSTS Taa TS T 


hS Wr Io Cnt 


Peripheral response timeout definition after high-speed write operations 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema rao [wa Jo 


presp_to_mode Ge eege: set to 1, this bit ensures that the 
peripheral response timeout caused by 
hs_wr_to_cnt is used only once per 
eDPI frame, when both the following 
conditions are met: 
1. dpivsync_edpiwms has risen and 
fallen. 
2. Packets originated from eDPI have 
been transmitted and its FIFO is empty 
again. 
In this scenario no non-eDPI requests 
are sent to the D-PHY, even if there is 
traffic from generic or DBI ready to be 
sent, making it return to stop state. 
When it does so, PRESP_TO counter 
is activated and only when it finishes 
does the controller send any other 
traffic that is ready. 


feseves fea [Ro [wa T HS 


hs_wr_to_cnt [15: 0] RW NA This field sets a period for which the 
mipi_dsi_host keeps the link inactive 
after sending a high-speed write 
operation. This period is measured in 
cycles of lanebyteclk. The counting 
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starts when the D-PHY enters the Stop 
JL JI 1 1 [Edess no mepe o 


6.13.6.30 LP_WR_TO_CNT 


Peripheral response timeout definition after 
0x00000088 low-power write operations(0x00000000) DEER 


Br |31 | 30 | 29 | 20 | 27 | 26 | 2s | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


Reserved 


œ TS Ta Ts Ins n TnS TS TSTS Ta TS T 


Ip wr Io cnt 


` 
mea TTT TTT TTT 


Peripheral response timeout definition after low-power write operations 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema eapo a e 


Ip WP 10. Cnt z 5: 0] ea field sets a period for which the 
mipi_dsi_host keeps the link inactive 
after sending a low-power write 
operation. This period is measured in 
cycles of lanebyteclk. The counting 
starts when the D-PHY enters the Stop 
state and causes no interrupts. 


6.13.6.31 BTA TO CNT 


Peripheral response timeout definition after bus 
0x0000008C turnaround(0x00000000) BTASTOLCNIT 


fC EEE Tass ls Laas STs Ta] 
"el 


Reserved 


EH 
Peset | o f ofjofofejoefofefjefofefefofefefo 
HE 


bta_to_cnt 


T 
mea o e E e E E E Ee E e E e E ee e 


Peripheral response timeout definition after bus turnaround 
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OS SS 
pr rara p I p as 


This field sets a period for which the 
mipi_dsi_host keeps the link still, after 


completing a Bus Turn-Around. This 
period is measured in cycles of 
lanebyteclk. The counting starts when 
the D-PHY enters the Stop state and 


i aaa 


6.13.6.32 SDF_3D 


0x00000090 3D control configuration(0x00000000) 


causes no interrupts. 


SDF_3D 


| EE ds, 
Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 37 | 16 


sen 
Reserved 


| Type | 


3D control configuration 


Field Name Type | Set/Cle | Reset Description 
ar — 


~ om ST CT Ëss 


"eng [nse [RO US TS 


x "III 
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When set, causes the next VSS packet 
to include 3D control payload in every 
VSS packet. 


This bit defines the left or right order: 


0: Left eye data is sent first, and then 
the right eye data is sent. 


1: Right eye data is sent first, and then 
the left eye data is sent. 


This field defines whether there is a 
second VSYNC pulse between Left 
and Right Images, when 3D Image 
Format is Frame-based: 

0: No sync pulses between left and 
right data 


1: Sync pulse (HSYNC, VSYNC, 
blanking) between left and right data 
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format_3d [3: 2] This field defines the 3D image format: 
00: Line (alternating lines of left and 
right data) 
01: Frame (alternating frames of left 
and right data) 
10: Pixel (alternating pixels of left and 
right data) 
11: Reserved 


mode_3d [1: 0] This field defines the 3D mode on/off 
and display orientation: 
00: 3D mode off (2D mode on) 01: 3D 
mode on, portrait orientation 
10: 3D mode on, landscape orientation 
11: Reserved 


6.13.6.33 LPCLK_CTRL 


Cen Jor [ooe Jee [e Je es Je e e TnS Ta 
ms 


Reserved 


Bic) 


Low-power in clock lane 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ee ae E 
auto_clklane_ctrl [1] Geteste bit enables the automatic 
mechanism to stop providing clock in 
the clock lane when time allows. 
phy_txrequestclkh RW NA This bit controls the D-PHY PPI 
S txrequestclkhs signal. 


6.13.6.34 PHY _TMR_LPCLK_CFG 


D-PHY timing configuration for the clock 


0x00000098 lane(0x00000000) 


PHY_TMR_LPCLK_CFG 


| Br |31 | 30 | 29 | 20 |27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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KE DEE 
E 


Reserved phy_clklp2hs_time 


Ce |e w 
KEES ES ES EES PP PPP PPP, 


e» Le Del tietolwlsteilelstislslvie 


D-PHY timing configuration for the clock lane 


Field Name Type | Set/Cle | Reset Description 
ar Value 


m ao a fo 


phy_clkhs2lp_tim e 16] | RW ES field configures the maximum time 

e that the D-PHY clock lane takes to go 
from high-speed to low-power 
transmission measured in lane byte 
clock cycles. 


E HH T 


phy_ clklp2hs_tim This field configures the maximum time 
that the D-PHY clock lane takes to go 
from low-power to high-speed 
transmission measured in lane byte 
clock cycles. 


6.13.6.35 PHY_TMR_CFG 


D-PHY timing configuration for data 
0x0000009C lanes(0x00000000) PHY_TMR_CFG 


P |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | seh hat time 


phy_hs2lp_time phy_lp2hs_time 


max_rd_time 


RW 


D-PHY timing configuration for data lanes 


Field Name Type SECH Reset Description 
Value 


phy_hs2lp_time [31:24] | RW This field oe the maximum time 
that the D-PHY data lanes take to go 
from high-speed to low-power 
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transmission measured in lane byte 
Ooo eee ee 


phy_lp2hs_time [23: 16] | RW NA This field configures the maximum time 
that the D-PHY data lanes take to go 
from low-power to high-speed 
transmission measured in lane byte 
clock cycles. 


ea [nso [majo | SSCS 


max_rd_time [14: 0] RW NA This field configures the maximum time 
required to perform a read command in 
lane byte clock cycles. This register 
can only be modified when no read 
command is in progress. 


6.13.6.36 PHY_RSTZ 


fe EEE Ee EE ee [aD 


Reserved 
wef OO 
Pest SSES SES | 
ei TS Ta lna TS [lng TS Ts TSTS laa ST 


phy 
Reserved S Gë 


D-PHY reset control 


Field Name Type | Set/Cle | Reset Description 
ar Value 


SERIES 

phy_forcepll [3] When the D-PHY is in EVES this bit 
enables the D-PHY PLL. 

phy_enableclk [2] RW NA When set to1, this bit enables the D- 
PHY Clock Lane module. 

phy_rstz [1] RW NA When set to 0, this bit places the digital 
section of the D-PHY in the reset state. 

phy_shutdownz RW NA When set to 0, this bit places the D- 
PHY macro in power-down state. 


6.13.6.37 PHY_IF_CFG 


0x000000A4 D-PHY interface configuration(0x00000003) PHY_IF_CFG 
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| Name RE 
Tve E 
Se E 


phy_stop_wait_time Reserved n_lanes 


z P CR 
reese >To [ole] J] >] lo EE S 


œ TS Ta Ta Ins Tn TnS TS) STS Taa 


D-PHY interface configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma epo [nx fo 


phy_ stop_wait_ti [15: 8] This field SE the minimum wait 
period to request a high-speed 
transmission after the Stop state. 


E |r| we Jo 


n_lanes o 0] This field configures the number of 
active data lanes: 00: One data lane 
(lane 0) 
01: Two data lanes (lanes 0 and 1) 
10: Three data lanes (lanes 0, 1, and 
2) 
11: Four data lanes (lanes 0, 1, 2, and 
3) 


6.13.6.38 PHY_ULPS_CTRL 


Se EEE 2 ed EE ee TSTs Ta 
ms T 


Reserved 
e 
Peset [A 
Sr | sfrafis UGH GH RAHE EH EHET 


Reserved i i 
ulps vk 


D-PHY Ultra Low-Power control 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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phy_txexitulpslan CRT en ULPS mode Exit on all active data 
lanes. 


phy_txrequlpslan ee ae ULPS mode Request on all active data 
lanes. 


phy_txexitulpsclk Di [Rw [na jo | ULPS mode Exit on clock lane. 
phy_txrequlpsclk fo) [Rw [Na fo | ULPS mode Request on clock lane. 


6.13.6.39 PHY_TX_TRIGGERS 


Ten Jor [oo [| [=] La Laas Tana Ds 
Tome [Cd 


Reserved 
Type | a a 
 jisjjisjijnjiojojsj7z/sjs|aļjsļejijo 
| Name | Reserved phy_tx_triggers 


D-PHY transmit triggers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


m a [RO [nx fo 


phy_tx_triggers [3: 0] a field controls the trigger 
transmissions. 


6.13.6.40 PHY_STATUS 


fe EE 2 ed EE ee aD 
Teme 


ne TR 
mea [TT TTT 
Ta TSTS TSTS TTS STTS TT 


Reserved 


-= 


TE ee IeIeEIg 
D D D DEED 
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D-PHY PPI status interface 


Field Name Type | Set/Cle | Reset Description 
ar Value 


oe Ea 

phy_ulpsactivenot | [12] ee bit indicates the status of 

slane ulpsactivenot3lane D-PHY signal. 

phy_stopstate3lan | [11] NA This bit indicates the status of 

e phystopstate3lane D-PHY signal. 

phy_ulpsactivenot | [10] NA 0x1 This bit indicates the status of 

2lane ulpsactivenot2lane D-PHY signal. 

phy_stopstate2lan NA This bit indicates the status of 

e phystopstate2lane D-PHY signal. 

phy_ulpsactivenot NA 0x1 This bit indicates the status of 

{lane ulpsactivenottlane D-PHY signal. 

phy_stopstateilan | [7] NA This bit indicates the status of 

e phystopstate1lane D-PHY signal. 

phy_rxulpsescOla NA 0x1 This bit indicates the status of 

ne rxulpsescOlane D-PHY signal. 

phy_ulpsactivenot | [5] NA This bit indicates the status of 

Olane ulpsactivenotOlane D-PHY signal. 

phy_stopstateOlan | [4] NA This bit indicates the status of 

e phystopstateOlane D-PHY signal. 

phy_ulpsactivenot | [3] NA This bit indicates the status of 

clk phyulpsactivenotclk D-PHY signal. 

phy_stopstateclkl | [2] NA This bit indicates the status of 

ane phystopstateclklane D-PHY signal. 

phy_direction [1] NA This bit indicates the status of 
phydirection D-PHY signal. 

phy_lock NA This bit indicates the status of phylock 
D-PHY signal. 


6.13.6.41 PHY _TST_CTRLO 


fe EE Ee EE Ee nS Ta 


Reserved 
e 1 
L WEE TE E ES RS ES RS ES RS ES RS 


P 
Reserved 
S 
SC 
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D-PHY test interface control 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eng [rsa [R[x fo 


phy_testclk = This bit is used to clock the ST 
bus into the D-PHY. 


phy_testclr fo) (pm Iw foxt | PHY test interface clear (active high). 


6.13.6.42 PHY _TST_CTRL1 


0x000000B8 D-PHY test interface control 1(0x00000000) PHY_TST_CTRL1 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | a7 | 16 


Reserved 


| Type | 


phy_testdout phy_testdin 


ef H 
me PPP) PPP PPP), 


D-PHY test interface control 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(eng Jl III 


Dy Testen [16] RW NA PHY test interface operation selector: 
1: The address write operation is set 
on the falling edge of the testclk signal. 
0: The data write operation is set on 
the rising edge of the testclk signal. 

phy_testdout [15: 8] NA PHY output 8-bit data bus for read- 
back and internal probing 
functionalities. 

phy_testdin [7: 0] RW NA PHY test interface input 8-bit data bus 
for internal register programming and 
test functionalities access. 


6.13.6.43 INT_STO 


0x000000BC Interrupt status register 0(0x00000000) INT_STO 
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ye | ye j ye j ye jy 
rror f rror | rror f rror f rror 


f f + F v j ack ack ack ack ack ack 
wit wit wit wit wit wit it . . : k . 
he he he he he he wit wit wit wit wit wit 
ed fed De e? e de? he | he SS hefhe]}fhefhe fhe 
5 4 3 2 1 o r_Q | rr_8 | rr_7 | rr_6 J rr_S | rr_4 [| rr_3 | rr_2 | rr rr 0 


| Tye | ro | ro | ro | ro | ro | ro | ro | ro | ro | ho | no | ro | no | ho | ro | Ry 
| Reset} of ofofeo}otofotefotototofo[ aR) A 


Interrupt status register 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


o a 
dphy_errors_ 4 [20] SEE bit indicates the LP1 contention 
error ErrContentionLP1 from Lane 0. 
dphy_errors_3 [19] NA This bit indicates the LPO contention 
error ErrContentionLPO from Lane O. 
ae | errors_2 [18] This bit indicates the ErrControl error 
from Lane 0. 
Fesch 1 [17] This bit indicates ErrSyncEsc low- 
power data transmission 
synchronization error from Lane 0. 
a | errors_0 [16] This bit indicates ErrEsc escape entry 
error from Lane 0. 
S 5 [15] This bit retrieves the DSI protocol 
violation from the Acknowledge error 
report. 
ack_with_err_14 [14] NA This bit retrieves the reserved (specific 
to device) from the Acknowledge error 
report. 
ack_with_err_13 [13] NA This bit retrieves the invalid 
transmission length from the 
Acknowledge error report. 
ack_with_err_12 [12] NA This bit retrieves the DSI VC ID Invalid 
from the Acknowledge error report. 
ack_with_err_11 [11] NA This bit retrieves the not recognized 
DSI data type from the Acknowledge 
error report. 
ack_with_err_10 [10] This bit retrieves the checksum error 
(long packet only) from the 
Acknowledge error report. 
ack_with_err_9 This bit retrieves the ECC error, multi- 
bit (detected, not corrected) from the 
SC error report. 


ack_with_err_8 fs] [RO [NA jo | This bit retrieves the ECC error, single- 
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bit (detected and corrected) from the 
Acknowledge error report. 


This bit retrieves the reserved (specific 
to device) from the Acknowledge error 


This bit retrieves the False Control 
error from the Acknowledge error 
report. 


This bit retrieves the Peripheral 
Timeout error from the Acknowledge 
Error report. 


This bit retrieves the LP Transmit Sync 


error from the Acknowledge error 
report. 


This bit retrieves the Escape Mode 
Entry Command error from the 
Acknowledge error report. 


ack_with_err_2 [2] NA This bit retrieves the EoT Sync error 
from the Acknowledge error report. 

ack_with_err_1 [1] NA This bit retrieves the SoT Sync error 
from the Acknowledge error report. 

ack_with_err_0 NA This bit retrieves the SoT error from the 
Acknowledge error report. 


6.13.6.44 INT_ST1 


Interrupt status register 1(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
a 
L PEI ES PE EE E EH E ER 


Interrupt status register 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma rajo a e 


gen_pld_recev_er e This bit indicates that eessen a generic 

r interface packet read back, the payload 
FIFO becomes full and the received 
data is corrupted. 
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gen_pld_rd_err [11] NA This bit indicates that during a DCS 
read data, the payload FIFO becomes 
empty and the data sent to the 
interface is corrupted. 

gen_pld_send_err | [10] NA This bit indicates that during a Generic 
interface packet build, the payload 
FIFO becomes empty and corrupt data 
is sent. 

gen_pld_wr_err NA This bit indicates that the system tried 
to write a payload data through the 
Generic interface and the FIFO is full. 
Therefore, the payload is not written. 

gen_cmd_wr_err NA This bit indicates that the system tried 
to write a command through the 
Generic interface and the FIFO is full. 
Therefore, the command is not written. 

dpi_pld_wr_err [7] NA This bit indicates that during a DPI 
pixel line storage, the payload FIFO 
becomes full and the data stored is 
corrupted. 


eopt_err NA This bit indicates that the EoTp packet 
is not received at the end of the 
incoming peripheral transmission. 

pkt_size_err [5] NA This bit indicates that the packet size 
error is detected during the packet 
reception. 

crc_err [4] This bit indicates that the CRC error is 
detected in the received packet 
payload. 

GC | err [3] This bit indicates that the ECC multiple 
error is detected in a received packet. 

ee [2] This bit indicates that the ECC single 
error is detected and corrected ina 
received packet. 

to_lp_rx [1] NA This bit indicates that the low-power 
reception timeout counter reached the 
end and contention is detected. 

to_hs_tx NA This bit indicates that the high-speed 
transmission timeout counter reached 
the end and contention is detected. 


6.13.6.45 INT_MSKO 


Masks the interrupt generation triggered by the 
0x00000064 INT_STO register(0x001FFFFF) INT MSKO 


E EE EN 


Ñ o 


s 4 s3 s 2 s_1 s0 
MA 
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| Bit [as|ia U UI EH EH RAG EH EH EH EHS) 
ma ma ma ma ma ma 


Ago eo oe oes 


Masks the interrupt generation triggered by the INT STO register 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena [eran [Ro [wa fo | CSCS 


a ef 
Eid lll ll a EE 
a FEEF 
a a a A 
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mask_ack_with_e mask_ack_with_err_3 
rr 3 
mask_ack_with_e mask_ack_with_err_2 
rr_2 


mask_ack_with_e mask_ack_with_err_1 
rr_1 
mask_ack_with_e KEE ee mask_ack_with_err_0 
rr 0 


6.13.6.46 INT_MSK1 


Masks the interrupt generation triggered by the 
eee INT_ST1 register(0x00001FFF) INT_MSK1 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 |16 


Reserved 
mes LR 
Pest lT ES ES ES E bas | 
Te CO EE EE EECHER E EE ER 


-E 


Masks the interrupt generation triggered by the INT_ST1 register 


Field Name Type | Set/Cle | Reset Description 
ar Value 


e fao wa Jo 


mask_gen_pld_re e mask_gen E recev_err 
cev_err 

mask_gen_pld_rd | [11] mask_gen_pld_rd_err 
_err 

mask_gen_pld_se | [10] mask_gen_pld_send_err 
nd_err 


_err 
mask_gen_cmd_ RW NA 0x1 mask_gen_cmd_wr_err 
wr_err 

_err 


EE TF size_er peo mask See Size emt 
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err 


_err 


each [ior [RW [NA [Od leste 


6.13.6.47 FSC_MODE_CFG 


Frame syncherozination command mode 
0x000000CC configuration(0x00000200) FSC_MODE_ Che 


a ER E Fa a A a EH Feed 


Reserved 


EXC_interval_time Reserved 
mo 


a 


Frame syncherozination command mode configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


em ao we fo 


EXC_ interval_tim | [15:8] pe frame number between two 
Execute Command Queue packets in 
Kees mode 

KE 


Dual DSL EN e OEE set to 1, this bit indicates that 
Dual DSI mode is enabled. 


FSC_mode This bit configure the operation mode 
for FSC transimit, when Dual DSI 
mode is enabled. 

1: manual mode. Execute Command 
Queue is send manual from APB 
interface 

0: auto mode. Execute Command 
Queue is sent automatically every 
EXC_interval_time frames. 
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6.13.6.48 DESKEW_EN 


Ten [a [|| [= [[s[~[=]~[x[m] ole] 7] ol 
ms a O 


KH A 
Peset | o leet te ees tee ee 
EEN 


Reserved 


B 


ea 


PHY Deskew Calibration Enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma en po C 


DESKEW_EN GE the DPHY to start or stop the 
deskew calibration 
Low to high cause PHY to initiate a 
DSkew calibration 
High to low cause PHY to stop DSkew 
calibration pattern transmission and 
initiate an end-of-transmission 
sequence 


INT_PLL_STS 


fe EEE 2 ed EE ee ed 
"es 


Reserved 
me R 
| Reset E SS SS ES Saba I | 


BEES Je sg EE RH ES EES ES ES R SES RSR ER 


Reserved 


Interrupt status for int_pll 


[Fieidame | Bt | Type [Satcie | Reset | Becher 
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— pa ye S 
EE C we fo 


EE 


INT_PLL_MSK 


Ten Jor [oo [> [x [= [ss [= [= [= [a [mle] [7 [| 


Reserved 
ef OO 
EAR EAR EAR EAR EAR 
ei Is Ta lna TS [n lng TS Ts TSTS laal 


int_ 
Reserved pll_ 
msk 


ie | 
eel PPP) PPP PPP) || 


Mask the int_pll signal 


Field Name Type merce Reset Description 
Value 


p EN ec rn 


int_pll_msk GREEN When high, mask the int_pll signal to 


INT_PLL_CLR 


Cen Jor [oo [ee [e Je Jes ee Ta] 
KEE 


Reserved 


Clear int_pll 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng TIR [RO NAO 
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int_pll_clr WC NA Self clear register, when it is written, 
int_pll go low 


6.13.7 Implement detail 


6.13.7.1 dp H ci 


Interface of this module is listed in below table: 


Signal Name Width IO description 


DPI interface 


dpi_vsync 1 | DPI vertical sync 
dpi_hsync 1 | DPI horizontal sync 
dpi_data_en 1 l DPI data enable, When 


high indicates 
dpi_pixel_data is available 


clk_dpi 1 l DPI pixel clock 
dpi_pixel_data 30 | DPI pixel data 
dpi_halt 1 O Active high used in 


command mode to 
indicates that dsi_ctrl_top 
can’t accept pixel data 


now. 

dpi_te 1 O DPI tear effect signal 

Pixel FIFO Interface 

pixel_fifo_wr 1 O fifo write request singal, 
high active 

pixel_ fifo _wdata 32 O pixel data from DPI, should 
do format change to match 
DSI spec 

pixel_fifo_full 1 | fifo full 

pixel_fifo_af 1 | fifo almost full, when 


command mode active, 
dpi_if_ctrl should assert 
dpi_halt to notice dispc to 
stop send pixel data 


DPI control FIFO interface 


dpictrl_fifo_wr 1 O fifo write request singal, 
high active 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1407 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Läepgptwnrpuu 


SL8541E Device Specification 


dpictrl _ fifo_wdata 


fifo write data. 

video mode: 
{14’d0,vsync,hsync,dataen} 
command mode: 


{first_pkt_flag, 
pkt_size_highbyte, 
pkt_size_lowbyte }. 


first_pkt_flag assert when 
fist packet data is written to 
pixel_fifo after posedge of 
dpi_vsync 


dpictrl _ fifo_full 


fifo full 


dpictrl _ fifo_af 


fifo almost full, when 
command mode active, 
dpi_if_ctrl should assert 
dpi_halt to notice dispc to 
stop send pixel data 


DPI Configure info 


dsi_work_mode 


1: command mode 


0: video mode 


cmd_mode_pkt_size 


32 


Number of pixel in one 
command mode packet. 
When number of pixel data 
written to fifo equal to or 
more than 
cmd_mode_pkt_size, 
dpi_if_ctrl should write data 
bytes to dpictrl fifo. 


dpi_video_mode_format 


video format from DPI: 
0000: 16-bit configuration 1 
0001: 16-bit configuration 2 
0010: 16-bit configuration 3 
0011: 18-bit configuration 1 
0100: 18-bit configuration 2 
0101: 24-bit RGB 


0110: 20-bit YCbCr 4:2:2 
loosely packed 


0111: 24-bit YCbCr 4:2:2 
1000: 16-bit YCbCr 4:2:2 
1001: 30-bit RGB 

1010: 36-bit RGB 

1011: 12-bit YCbCr 4:2:0 
1100: 8-bit DSC 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1408 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Läepgptwnrpuu 


6.13.7.2 


SL8541E Device Specification 


1101: 12-bit YCbCr 4:2:0 
1110: 6-bit DSC 
1111: 6-bit DSC 


Note: if currently works in 
the Command mode then 
0110-1111: 24-bit RGB 


other signals from interna 


| control module 


dpi_skip_nxt_frame 


1 


When this signal goes 
high, dpi_if_ctrl should skip 
one frame dpi_data_en 


apb H ctr) 

Signal Name Width UO description 

APB interface 

dsi_presetn 1 | APB Asynchronous 
Reset Signal This 
signal acts as global 
reset. Active low 

dsi_pclk 1 l APB Clock Signal 

dsi_paddr 9 | APB Address Bus 

dsi_penable 1 l APB Enable Signal 

dsi_psel 1 l APB Slave 
Selection Signal 

dsi_pwdata 32 | APB Write Data Bus 

dsi_pwrite 1 l APB Write Enable 
Signal 

dsi_prdata 32 O APB Read Data Bus 

FIFO interface 

apb_wfifo_wr d O FIFO write request 
singal, high active 

apb_wfifo _wdata 32 O payload data for 
long packet 

apb_wfifo _ full 1 | FIFO full flag 

apb_cmdfifo_wr 1 O FIFO write request 
singal, high active 

apb_cmdfifo _wdata | 25 O packet header 


bit24: tear effect 
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related command 
flag 

bit[23:8]: short 
packet data1 and 


data0 or long 
packet word count 


bit[7:0]: packet ID 


apb_cmdfifo _ full 


FIFO full flag 


apb_rfifo_rd 1 FIFO read request, 
high active 

apb_rfifo_rdata 32 FIFO read data 

apb_rfifo_empty 1 FIFO empty 

error source 

ack_with_err0~15 1 ack errors 


err_esc 


errsync_esc 


err_control 


err_contention_lp0 


err_contention_|p1 


pixel_fifo_wr_err 


pixel_fifo_rd_err 


dpictrl_fifo_wr_err 


dpictrl_fifo_rd_err 


a 


apb cmdfifo_wr_err 


=" 


apb_cmdfifo_rd_err 


apb_wfifo_wr_err 


apb_wfifo_rd_err 


apb_rfifo_wr_err 


apb_rfifo_rd_err 


rx_ecc_singlebit_err 


rx_ecc_multibit_err 


a 


rx_crc_err 
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dsi_timer 

Signal Name Width IO description 

clock & reset 

clk_lanebyte 1 | lanebyte clock 

rst_lanebyte_n 1 l asynchronous reset, 
de-assert sync with 
clk_lanebyte 

configure info 

hstx_to_value 32 l HSTX_TO timer 
value, zero means 
disable this function 

lprx_to_value 32 l LPRX_TO timer 
value, zero means 
disable this function 

bta_to_value 32 l BTA_TO timer 
value, zero means 
disable this function 

presp_to_hstx_value | 32 l HSTX Peripheral 
response timer 
value, zero means 
disable this function 

presp_to_lptx_value | 32 l LPTX Peripheral 
response timer 
value, zero means 
disable this function 

presp_to_lprx_value | 32 l LPRX Peripheral 
response timer 
value, zero means 
disable this function 

stopstate_wait_time | 32 l Minimum time for 
data lane stay in 
stopstate. 

internal signals 

phy_if_ctrl_state 3 l phy_if_ctrl_state: 


000: IDLE 
001: STOPSTATE 
002: LPTX 
003: LPRX 
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004: HSTX 

005: BTA 

006: DESKEW 
hstx_to_err O HSTX timeout error 
lprx_to_err O LPRX timeout error 
bta_to_err O BTA timeout error 
presp_to_lptx_end 1 O LPTX PRESP count 

end 
presp_to_lprx_end 1 O LPRX PRESP count 

end 
presp_to_hstx_end 1 O HSTX PRESP count 

end 
stopstate_wait_end | 1 O Stopstate count end 


6.14 UART 


6.14.1 


Overview 


UART is an asynchronous communication interface. The UART module includes a baud rate 
generator with software-programmable divider ratios for all common baud rates. 


Two types deep FIFO are include. Receive fifo which is 128-byte-deep and send fifo which can be 
configured to 128-byte-deep or 256-byte-deep;The module also includes a flexible interrupt with 
multiple maskable interrupt sources. Two hardware flow control lines are included (one for input, the 
other for output). This module also has a built-in IrDA controller and can be configured to connect to 
an IrDA transceiver. When being used as regular UART port, the IrDA controller is bypassed. 


6.14.2 


Features 


Full-duplex operation 
Hardware flow control support 
Software flow control support with configurable command and escape register 


Configure TX FIFOs minimizes 128-byte-deep or 256-byte-deep processor 
overhead at high data rates 

Wide selection of UART word lengths, including 5, 6, 7 and 8 bits 

Stop bit number can be 1, 1.5 or 2 bits 

Support odd/even parity 

Auto detect for parity and framing error 

UART loop-back test mode 

Break character detection and generation 

support DMA operation 

Single interrupt line for multiple maskable interrupt source events 
Programmable interrupt trigger levels for FIFOs 

Baud rate generation based upon programmable divisors, operating from a 
flexible functional clock 

Includes a built-in IrDA controller 

Support 32 bits or 8 bits write once to txfifo : 
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6.14.3 


uart_txd Serial data output. Since the uart_txd is active high, the pin is set to | 1’h1 
low on reset 


ERREECHEN 


d 


H 


Figure 6-36 UART with flow control signal connection application 


SL8541E Device 


Signal Description 


Clear to send 


Active-low modem status signal. This signal is asserted (logic’0’) by 
the DCE device to inform the UART module that transmission may 
begin. RTS and CTS are commonly used as handshaking signals to 
moderate the flow of data into the receiving UART device. The 
value of this signal is indicated by the UART STSO bit9 after logical 
inverse. When the input signal CTSN changes value, either from 0 
to 1 or from 1 to 0, an interrupt will be generated to the MCU. If 
hardware flow control is enabled and the signal CTSN is high, the 
UART immediately stops data transmission on the TXD output pin 
after it completes the current data byte transmission. Reading bit 9 
of the UART status register checks the condition of uart_cts 
(inverse). 


Request to send 


When active (low), the module is ready to receive data. This 
assertion might mean enabling the transmit circuits of DTE device, 
or setting up the channel direction in half-duplex applications. When 
hardware and software flow control is not set, programming the 
UART CTLO bit 6 directly controls the output of RTSN. This pin is 
the inverse of UART CTLO bit 6. If receive hardware flow control is 
set by writing “1” to UART CTL1 bit 7, RTSN will be controlled by 
the RX FIFO level and Receive_Hardware_Flow_Control threshold. 
The threshold can be configured by writing UART CTL1[5:0].In this 
case, RTSN remains high as long as the number of data in the RX 
FIFO is greater than the configured threshold value. 


TXD TXD 

RXD RXD 
UART UART 
Module Device 

RTSn RTSn 

CTSn CTSn 
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UART UART 
Module Device 
TXD TXD 
RXD RXD 


Figure 6-37 UART1/UART2 without flow control signal connection application 


6.14.4 Function Description 


The UART and IRDA baud rate generator is based on the clk_uart, the divisor coefficient is controlled 
by register UART_CKDO. IRDA part clock period is the 1/16 of the UART part since the required timing 
of IRDA is 3/16 or 4/16 of bit width. The serial data rate can be changed by modify the clk_uart or the 
UART divisor coefficient. 


>| tx_fifo | 


! 


uart >| Irda tx TXD 
tx_fifo ctl 


t uart tx 


APB C pent Uar HT e—a Ta 
async sfctl 


RXD 
um a-d uart rx y 


rx fifo ctt ` Irda rx 


| i 
rx_fifo je 


Figure 6-38 Diagram of UART 


Figure 3 is the architecture diagram of the UART module, as it depicted in the graphic, the UART 
module has-separated RX and TX channel to realize the duplex working mode. And the UART module 
also supports to enable the IRDA transceiver mode. 


6.14.4.1 UART Mode Description 


UART module has an independent baud rate generator, which is used as a reference clock for data 
transmit and recovery. It also has a 128-byte-deep RX FIFO and a 128-byte-deep TX FIFO to 
decrease processor interrupt load during the data receiving and transmitting. 


6.14.5 FIFO Management 


FIFOs are accessed by reading/writing UART_RXD/UART_TXD register. The number of data in 
TX/RX FIFO can be observed by reading UART_STS1 [6:0]/UART_STS1 [15:8]. Rx_fifo_full and 
Tx_fifo_empty status can be obtained by reading UART_STSO0 [1:0]. UART_CTL2 register controls the 
FIFO trigger level, which enables the DMA request and interrupts generation. 

TX FIFO size is 128 bytes or 256 bytes. It uses a FIFO pointer to monitor the number of data in the TX 
FIFO that has not yet been transmitted. The MCU can read the UART STS1 [15:8] to access the 
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pointer. The UART also provides a TXF empty interrupt threshold that can be configured by writing 
UART CTL2 [15:8]. 


RX FIFO size is 128 bytes. It uses a pointer to monitor the number of data in the RX FIFO that have 
not yet been read by the MCU. The MCU can access the pointer by reading the UART STS1 [6:0]. The 
UART also provides a RX FIFO full interrupt threshold that can be configured by writing to UART CTL2 
[6:0]. In FIFO interrupt mode with flow control, the programmer must also ensure that the 

Receive Hardware Flow Control Threshold (UART_CTL1 [6:0]) value is greater than or equal to the 
Receive_Int_Threshold (UART_CTL2 [6:0]). Otherwise, FIFO operation stalls. 


In FIFO interrupt mode, the processor is informed of the status of the receiver and transmitter by an 
interrupt signal. The rx_fifo_full interrupt is set when the number of RX FIFO data bytes is larger than 
the RX interrupt full threshold (threshold value). It is auto cleared when the condition disappears. The 
tx_fifo_empty interrupt is set when the number of TX FIFO data bytes is less than the TX interrupt 
empty threshold (threshold value). It is auto cleared when the condition disappears. The two interrupt 
sources can be masked by writing “0” to UART_IEN register bit 0 and bit 1.The interrupt signal 
instructs the local hosts to write data to TX FIFO or read data from RX FIFO. 


Note that in the cases of the UART flow control being enabled along with the interrupt capabilities, the 
user must ensure that the UART flow control FIFO threshold is greater than or equal to the receive 
FIFO threshold. 


The TX and RX FIFO may be accessed by DMA. Writing to control register UART_CTL1 bit 15 will 
enable DMA mode. In receive mode, a DMA request is generated as soon as the receive FIFO 
reached its threshold level defined in UART_CTL2 [6:0]. This request is deserted when the number of 
bytes is less than the threshold level. In transmit mode, a DMA request is automatically asserted when 
the transmit FIFO is almost empty. 


In this mode, when RX FIFO is almost full (the number of RX FIFO data bytes is larger than the RX 
interrupt threshold value), it will send the receive request to DMA controller, and when TX FIFO is 
almost empty, it will send the transmit request to DMA controller. 


6.14.5.1 Flow Control 


The UART module support hardware and software flow control. The hardware flow control should use 
rtsn/ctsn signal to indicate the flow status. The software flow control use command which integrated in 
data stream in the txd/rxd signal to indicate the flow control status. The hardware flow control control 
has two mode, 1) auto flow control, 2) software configured hardware flow control. When the 
UART_SFCTL register bit1 is set to 1, the software flow control enabled, or if the VART_SFCTL[1] is 0 
and if the UART_CTL1[8:7] is set to 2’b11 the auto hardware flow is enabled, or if the UART_CTL[8:7] 
is 2’b00, the rtsn is set by software, and the receive flow control is disabled. But UART can’t literally 
switch flow control mode when UART start to work. 


6.14.5.1.1 Hardware Flow Control 


The UART module supports both auto hardware flow control and software configured hardware flow 
control. When UART_CTL1 register bit 7 is set to “O”, software will control the signal uart_rtsn by 
writing UART_CTLO register bit 6; if ”1”, the signal uart_rtsn will be controlled by hardware itself, called 
auto-RTS. 


Auto hardware flow control is composed of auto-CTS and auto-RTS. Auto-CTS and auto-RTS can be 
enabled/disabled independently by programming UART_CTL1 [8:7]. 


Auto-RTS data flow control originates in the receiver block. The receiver FIFO trigger levels used in 
auto-RTS are stored in the UART_CTL1 [6:0]. RTS is active if the RX FIFO level is below the HALT 
trigger level. When the receiver FIFO HALT trigger level is reached, uart_rtsn is deserted. The sending 
device (external UART device) may send an additional byte after the trigger level is reached because 
it may not recognize the desertion of RTSn until it has begun sending the additional byte. The 
assertion requests the sending device to resume transmission. In this case, uart_rtsn is an active-low 
signal. 

With auto-CTS, uart_ctsn must be active before the module can transmit data. The transmitter circuitry 
checks uart_ctsn before sending the next data byte. When uart_ctsn is active, the transmitter sends 
the next byte. The auto-CTS function reduces interrupts to the host system. When auto-CTS flow 
control is enabled, the CTS state changes need not trigger host interrupts because the device 
automatically controls its own transmitter. Without auto-CTS, the transmitter sends any data present in 
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the transmit FIFO and a receiver overrun error can result. In this case, uart_ctsn is an active-low 
signal. 


6.14.5.1.2 Software Flow Control without CTSn and RTSn 


The UART module support software flow control without use CTSn and RTSn signals. When the 
UART_SFCTL reigster bit[1] is set to 1, the software flow control is enabled. The user also can config 
the UART_SFCTL reigster bit[0] to select the mode of the software flow contorl function. 


The process of the software flow control is showing as the figure 4.The reciver endpoint use the 
receive fifo index to judge whether to suspend the tranmision. When the receive fifo index is larger 
than the upper threshold CTRL1[6:0] (the same as hardware flow control threshold), the receive 
endpoint will send XOFF command by uart_tx to the transmit endpoint, then the transmit will be 
suspend. When the receive fifo index is smaller than the lower threshold DSPWAIT[16:10], the receive 
endpoint will send the XON command to transmitter to restart the transmission. When configure the 
register must guarantee the upper threshold CTRL1[6:0] bigger or equivalent the lower threshold 
DSPWAIT[16:10]. Vice verse, when transmitting data, the uart_rx will receive the XOFF and XON 
command to suspend and restart the transmission. So the UART module will realize the control flow 
without use CTSn and RTSn signals, it can reduce the usage of IO resource. 

Since the software flow control will send command to represent the flow control status, there will be 
several data have the same value as the XCMD(XON/XOFF), in order to prevent transmission error, 
the data or the command should be escaped before transmitting or after the receiving. So it will use 
another command ESC to represent the data status. 

The UART module supports two mode for escaping. The first mode is send XCMD as the normal data, 
and use ESC command and the inverted data to repesent the transfer data that has the same value of 
the XCMD and ESC.The second kind is send the data that has the same value of the XCMD as 
normal uart transmitting, and send XCMD with a ESC prefix. The format example is shown as follow: 
Suppose using 0x11 to represent XON, 0x13 to represent XOFF, 0x77 to represent ESC, 


When use mode 0 to transmit data 0x11 0x13 0x77, the data should be escape to 0x77 OxEE 0x77 
OxEC 0x77 0x88. When transmit XON, it should be transmit 0x11. 


When use mode 1 to transmit data 0x11 0x13, the data can be transmitted without escape, when 
transmit XON, the transmit data should be 0x77 0x11, when transmit data 0x77, the data should be 
escaped to 0x77 0x77. 
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Figure 6-39 Software Flow Control Processing Flow 


Mode 0 DATO DATI | DAT2 | ESCP | ~DAT3 


Mode 1 DATO DATT DAT2 


DAT3 | DAT4 DATS 


Figure 6-40 Software Flow Control Data Stream (Mode0/Mode1) 


6.14.5.1.3 Flow control diagram 
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(from pad) O | Hard ware flow control channel 


when strt_bit_pls ==1, 
send command to load 


1'b1 


uart_tx 


sw_en | hw_en_tx 


uart_rx receive flow command 


Soft ware flow control channel 


Figure 6-41 Diagram of tx flow control 


Figure 6 is the architecture diagram of tx flow control, as it depicted in the graphic, tx flow control 
contains two channels, hard ware flow control and soft ware flow control. 


In hard ware flow control, the control signal ctsn come from other remote rx rstn, when ctsn pull high 
and the software flow control disable, hard ware flow control of tx enable the ctsn signal will propagate 
to uart_sfct module. When uart_sfct mode sampling the ctsn high will stop to fetch data from tx fifo to 
send uart_tx module. 

In soft ware flow control, when locate rx receive the flow control command (XON, XOFF), then 
translate the command to generate the flow control signal ctsn_sw, and the software flow control 
enable ctsn_sw will send to uart_sfct module, When uart_sfct mode sampling the ctsn high will stop to 
fetch data from tx fifo to send uart_tx module. 

According to the diagram the if the software and hard ware flow control both enable, the flow control 
will select the software flow control channel, the software flow control has the high priority. 


Hard ware flow control channel 


~RTS_REG 
(from uart_rf to initial request 
remote tx send data) rstn_out 


rstn 


uart_sfct 


hw_en_rx 


rstn = (cnt_rxf_w > OU) bt ? 1'b1 : send flow control 


1'bO 


rstn = (cnt_rxf_w > ctl1_rhft) ? 1'b1 : 


(cnt_rxf_w < rx_sw_low_thd)? Soft ware flow control channel 


1'bO : GE pm 


Figure 6-42 Diagram of rx flow control 


command 


Figure 7 is the architecture diagram of rx flow control, as it depicted in the graphic. As the same with 
the tx flow control, the flow control constrains hardware and software flow control channels. Initial 
configure the uart control register the RTS_REG should pull down, to initial request remote tx send 
data, and if hardware of rx and soft ware flow control both disable the flow control can be controlled by 
cup. 

In hard ware flow control, when the rx fifo received the data beyond the receive threshold, the rstn 
will pull high, and hard ware flow control enable software flow control disable, the rstn will send to the 
pad out directly to the other remote tx to stop to send data. 


In the soft ware flow control, when the rx fifo received the data beyond the receive threshold, the rstn 
will pull high, and software flow control enable, the rstn will send to uart_sfct module. The uart_sfct 
module sampled the rstn was high will stop to prefetch the data from tx_fifo, and send the stop 
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command (XOFF) to uart_tx module to send out to stop the other remote tx, otherwise will send start 
command (XON) to uart_tx module. 


6.14.5.2 RX and TX module 


Fig. 8 depicted the uart send data state diagram and start signal generates circuits. The uart tx module 
will start to load data under send if the start_bit_pls full high. For initial the state at TX_IDLE and 
brk_end is “0”, and apb bus write data to the tx fifo the txf_realempty will pull down, then the 
start_bits_pls set “1”. When start signal start_bits_pls set “1” the data from tx_fifo will load to the shift 
register, and the state will change to tx_satart and then under the baud rate control the state to change, 
until the load byte data has be send. 


When the one byte data has be send, will generate a last_stp_pls, and then will generate start_ bit_pls 
to load next byte data to send. If the brk_end CTRLO[7] set to “1” and TX FIFO is real empty and TX is 
idle, setting this bit forces the TX data output low. 


When the flow control signal ctsn is high and flow control is enable will stop the start_bit_pls and stop 
to send the data. 


start_bit_pls 
last_stp_pls 


~txf_realempty 


fctl_en = 0 


start_bit_pls =1 
&& clkd_pls = 1 


clkd_pls =1 clkd_pls = 1 clkd_pls = 1 


TX_IDLE TX_STRT 


TX_DATO Ta DAT TX_DAT2 


Start Di Ge =0 
&& clkd_pls = 1 start_bit_pls.=1 
&& clkd_pls = 1 


stp_bit_num[1] = 0 Ss? 
&& start_bit_pls =0 
&& clkd_pls= 1 stp_bit_num{1] = 0 
&& start_bit_pls =1 
stp_bit_num[1] = 1 && clkd_pls = 1 byte_len = TX_5BIT 
Aë clkd_pls = 1 A8 prty_en = 0 TX_DAT3 


&& clkd_pls = 1 


byte_len = TX_6BIT 
&& prty_en=0 
&& clkd_pls = 1 


byte_len = TX_7BIT 
AA prty_en=0 
&& clkd_pls = 1 


clkd_pls = 1 


clkd_pls = 1 && clkd_pls = 1 


TX_PRTY 


byte_len ! = TX_5BIT 
&& clkd_pls = 1 


rty_en=1 


L byte_len ! = TX_7BIT 
&& clkd_pls = 1 


&& clkd_pls = 1 


byte_len ! = TX_6BIT 
&& clkd_pls = 1 


TX_DAT7 TX_DAT6 TX_DAT5 TX_DAT4 


byte_len = TX_7BIT 
AA prty_en=1 
&& clkd_pls = 1 


byte_len = TX_6BIT 
&& prty_en=1 
&& clkd_pls = 1 


byte_len = TX_5BIT 
AA prty_en=1 
&& clkd_pls = 1 


Figure 6-43 Uart_tx start bit pulse and uart_tx receive control flow 


Fig. 9 depicted the uart rx module receive data state flow diagram, when the irda_en negedge come 
the state will change to RX_IDLE state and ready to receive irda data, irda_en configured by 
CTRLO[12:11], otherwise when the rxd negedge generated, the state will change to RX_START, and 
the baud rate drives the state change and sampling data from rxd. During sampling the data, if the 
data exist the frame or parity error the rx will generate the frame or parity error. If the rxd always zero 
and can’t accord with the uart data format, the break detect will generate. 
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hf_strt_bit = 1 
&& uart red = 1 


hf_strt_bit = 1 
RX_IDLE RX_STRT 


clkd_pls = 1 


RX_STP2 


stp_bit_num = 2'b11 
&& clkd_pls = 1 byte_len = RX_5BIT 


&& prty_en=0 
&& clkd_pls = 1 
RX_STP1 
RX_PRTY 


clkd_pls = 1 clkd_pls = 1 


RX_DATO 


RX DAT RX_DAT2 


clkd_pls = 1 


RX DAT 


clkd_pls = 1 


RX_DAT4 


stp_bit_num ! = 2'b11| 
&& clkd_pls = 1 


byte_len = RX_6BIT 
&& prty_en=0 
&& clkd_pls = 1 


RX DATS 


byte_len = RX_7BIT 
AA prty_en=0 
&& clkd_pls = 1 


prty_en=0 
&& ckd_pls = 1 


rty en=1 


A byte_len ! = RX_7BIT 
&& clkd_pls = 1 


&& clkd_pls = 1 
RX_DAT7 RX_DAT6 
byte_len = RX_7BIT 


byte_len ! = RX_6BIT 
&& clkd_pls = 1 


bute len ! = RX_SBIT 
&& did pis = 1 


&& prty_en=1 byte_len = RX_6BIT 
&& clkd_pls = 1 && prty_en=1 byte_len = RX_5BIT 
&& clkd_pls = 1 && prly_en=1 


&& clkd_pls = 1 


Figure 6-44 Uart_rx flow control 


6.14.5.3 Interrupt sources 


The UART also provides a TXF empty interrupt threshold that can be configured by writing UART 
CTL2 [14:8]. A tx_fifo_empty interrupt will be generated when the number of TX FIFO data bytes is 
less than the TX interrupt threshold value. It is auto cleared when the condition disappears. 

UART also provides a RX FIFO full interrupt threshold that can be configured by writing to UART CTL2 
[6:0]. An rx_fifo_full interrupt will be generated when the number of RX FIFO data bytes is larger than 
the RX interrupt threshold value. The interrupt will be auto cleared when the condition disappears. 
An rx_tout interrupt will be generated if the UART has not received data from the input line in a period 
of time. This period depends on the baudrate and the value of CTL1 [13:9]. If the value of CTL1 [13:9] 
is ‘0’,the interrupt will never be generated. The interrupt can be cleared by writing “1” to UART_ICLR 
bit 13. 

When having received data, UART generate parity error/framing error if error condition occurs. Also, 
when having received FIFO overrun, an error interrupt will be generated. Writing to corresponding 
interrupt clear bit will clear these interrupts. 

All interrupt sources in UART module can be disabled and masked by writing to the corresponding 
registers. 


When TX FIFO is empty and TX is idle, setting send break bit forces the TX data output to low. 


d data Y Tata : t m*n*Tdata : 
i : i ` i 


Figure 6-45 UART timing parameter 


6.14.5.4 IRDA Mode Description 


The IrDA can be used to communicate with other IrDA compatible device. IrDA mode is selected by 
writing “1” to UART CTLO [15]. The default value of this bit is “0”. 
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IrDA mode is achieved by adding IrDA transmit block and IrDA receive block into UART module. The 
IrDA transmit block changes the UART transmit serial bits to the IrDA timing, and then sends to TXD 
port. On the other side, the receive module detects the IrDA timing from the RXD port and changes 
back to UART bit stream to let the UART receive block to finish the data receiving. 


Figure below shows the transmit IrDA timing. The polarity could be changed by UART CTLO bit 9, and 
the pulse of a bit may be 3 or 4 high cycle controlled by the UART CTLO bit 13. In the no polarity invert 
working mode, when sending “1”, the output remains “0”. And when sending “0”, output follows the 
IrDA timing as demonstrated in the figure. On the receive data path, the polarity could be change by 
UART_CTLO bit 10. The transmission and receive operation could be controlled by the UART CTLO bit 
11 and bit 12. UART_CKDO0[15:4] must be set bigger than UART_CKDO[3:0] when using irda mode. 


| Toata; Toata: m*n*Tdata 


\ start 
! ! 


UART_CLK | | 


TXD 0 778 9 10 Lit 15 | 


Figure 6-46 IrDA transmit timing 
6.14.6 Control Registers 


6.14.6.1 Memory map 


Offset ae 
D. [Name ` Tennan O 
Write data to this address initiates a character 
Ge Ge A ei transmission through TX FIFO 
0x0004 UART_RXD ër from this address retrieve data from RX 


Software flow control function configure 
0x0038 UART_XCMD EN EN ) command configure 
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Offset 7 
D [Name (ene 


0x003C UART_ESCAPE ESCAPE command configure register 
0x0040 UART_IP_VERSION | This register indicates the version of this IP 


Description: DADDR[5:2] rang from 0x0000 to 0x003C, UART_IP_VERSION is not available. 


6.14.6.2 Register Descriptions 


6.14.6.2. 1 UART_TXD 

Description: Write data to this address initiates a character transmission through TX FIFO. 
GEHENAN 
C 


Wo 


po NN 
Peset | o [o | o | o | io | io | o | o | o |g) gx os | | 
EE D coe Ee EE 
EH e NN 


UART_TXD 


"9 


Field Name Type | Reset Description 
Value 


UART_TXD [31:0] WO hu Write data to this address initiates a character 
transmission through TX FIFO ; 
when UART_CTRLO[14]=0, just UART_TXD[7:0] will 
be send to txfifo; 
when UART_CTRLO[14]=1, UART_TXD[81:0] will 
be send to txfifo ( need to wait 4 APB clock cycles ) 


6.14.6.2.2 UART_RXD 
Description: the entry of RX Data FIFO, read RX fifo from this address 
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Pex [x [=| Taa aa TSTST 
ere o o i i SS 


(ole 
EESESESESESESESESESESESESESES SES 
TTS TTT TSTST 
C 


UART_RXD 


mesa) TSTST 


UART_RXD 


Field Name Type | Reset Description 
Value 


UART_RXD [31:0] 8'hO FIFO operation register 
Reading this register retrieves the next data byte 
from the Rx FIFO. 


6.14.6.2.3  UART_STSO 

Description: UART status register 
Register description (0x0000_9802) 
Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Bent 


Reserved 


C1 o o R RHH ER 
Pen fs ajefejnjojelelzlelslelelelile] 


RE 
RXD | RTS | CTS | DSR 
T 


Pim PoP fom fm oP fo ef PP 


— Name Reset Description 
Value 
een OVER [15] Data transfer is really 
over(tx_fifo has no number 
&stop bit has transmitte) 


RXF_REALFULL RX FIFO is real full(not 
relates to register 
RXF_FULL_THLD) 


TIME_OUT_RAW_STS [13] RO tho RAW timeout interrupt, this 
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bit is set when receive time 
is out. 

RXF_REALEMPTY [12] 1: rxf real empty 
0: rxf not real empty 


(~ eo to send, if 
cnt_rxf< 
RCV_HW_FLOW_THLD, 
RTS=1, else RTS=0. if reset 
RTS=0. (to cpu) 


(~ctsn)Clear to send, (to 


(~dsrn)Data set ready(no 
used) 


Form uart_dtrn_in (core top) 
(no control logic) 


BRK_DTCT_RAW_STS , Raw break detect interrupt 


(RXD always receive zero, 
the received data form is not 
uart data form.) 


CTS_CHG_RAW_STS A aN" Raw CTS change interrupt 
|DSR_CHG_RAW_STS f| CHG_RAW_STS C eA ita noo | Raw | Raw DSR change interrupt | | Raw DSR change interrupt | interrupt 


RXF E RAW_STS Tho Raw RX FIFO overrun 
interrupt 


FRAME_ERR_RAW_STS fig] Ro mg | Raw frame error interrupt 
PARITY_ERR_RAW_STS |(2] =- [RO [rho | Raw parity error interrupt 


TXF_EMPTY_RAW_STS [1] Thi Raw TX FIFO empty 
interrupt (lower than empty 
threshold) 

RXF_FULL_RAW_STS T'ho Raw RX FIFO full interrupt 
(larger than full threshold) 


6.14.6.2.4 UART_STS1 
Description: data number in the TXF and RXF 
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Reserved Tx_fifo depth 


Kä WOCHE) 
Reset ee EECA 
EE area eee 


TXF_CNT RXF_CNT 


KE SSC 
maj o o e e ll] [ele 


Tx_fifo depth | [20:17] 4’ho TX FIFO depth description 
Fifo_length=2‘n, the n is the tx_fifo depth 
(tx_fifo_depth = TFIFO_DEPTH_LOG (parameter)) 


TXF_CNT [16:8] Ob The number reserved in TX FIFO. The register will 
increase when writing data to the TX FIFO, while 
decrease when reading data from TX FIFO; 

If SOC integrate tx fifo deep is configured as 256,the 
txf_cnf[16] will be valid, or it is invalid; 
((TFIFO_DEPTH_LOG Oh 

RXF_CNT [7:0] bü The number reserved in RX FIFO. The register will 
increase when writing data to the RX FIFO, while 
decrease when reading data from RX FIFO 
([RFIFO_DEPTH_LOG Oh 


6.14.6.2.5 UART_IEN 


Description: UART interrupt enable register 


Interrupt enable (0x0000_0000) 
| Bit} 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
pName Le 


Reserved 


DSR | RXF | FRA | PAR | TXF Ga 
PDT Se CH OV | ME ITY. EM 
SS I ERR | ERR | ERR | PTY TE K 
Reserved ur S Reserved Se l Zi UN INT INT NT | NT 
EN EN EN Ge EN EN EN EN 


= a 


Fld Nar [en [Rw [Reset S 
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TT T Vale T 
CT fo ES 
EE 
osr oreren Je Im Je Joes ng 


RXF_OVERRUN_INT_EN ro L RX FIFO overrun interrupt 
enable 


FRAME_ERR_INT_EN i) [RW tho | Frame error interrupt enable | error | Frame error interrupt enable | 
PARITY ERR INT EN D L Parity error interrupt enable 


TXF_EMPTY_INT_EN 7 Tho TX FIFO empty interrupt 
enable 


| RXF_FULLINT_EN Im [Rw ` Tu | RX FIFO full interrupt enable 


6.14.6.2.6 UART_ICLR 


Description: UART interrupt clear register 


Bit |31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 2a | 22 | at | 20 | 19 | a8 | 17 | 16 
| Name | Reserved 


See eee 
Peset S CIM ARE A eA RT ESS ER 
RE i eee a ae Ee Se asa A SE ee ad 


S 


| Type | E EEO 


Field Name R/W Reset Description 
Value 
TIME_OUT_INT_CLR [13] Tho Write “1” Clear time out 
interrupt 


| Reserved = 28) o [12:3] | 8] no [5 eng ` 


BHK DTCT INT CLR Tho Write “1” Clear break detect 
interrupt 

CTS_CHG_INT_CLR WO Tho Write “1” Clear ce change 
interrupt 

DSR_CHG_INT_CLR Write “1” Clear dsr_change 
interrupt 


RXF | RXF_OVERRUN_INT_CLR | INT CLR Ia ` iho | Write “41” Clear rxf_overrun 
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ee os re T 


FRAME_ERR_INT | Ge Write “1” Clear frame_error 
interrupt 


PARITY EHH INT CLH Write “1” Clear parity_error 
interrupt 


— 


6.14.6.2.7 UART_CTRLO 


Description: UART control register 


0x0018 Control register (0x0000_0000) 


UART_CTRLO 


Reserved 


XC E EEE ES 


R IR IR_T IR RT DTR Ki STOP Pr. PAR SCH 
C DPL | XE | RX1 are BYTE_LEN ae 
X ar 
X N V = ER 


Field Name R/W Reset Description 
Value 


me: 
GA 


l 


o "II: 
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0 : rx receive little endian 
word 
model(rxd_fifo_data[7:0]) 


1 : rx receive big endian word 
model(rd_fifo_data[31:24]) 

0 : tx send little endian word 
model(PRDATA|7:0]) 

1 : tx send big endian word 
model(PRDATA[31 :24]) 

0: Receiving data for 8 bit 
operation every time; 


1: Receiving data for 32 bit 
operation every time; 


(data send to fifo or dma) 
“0” : UART 

“1” : IrDA 

0:Sending data for 8 bit 
operation every time; 

1: Sending data for 32 bit 
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operation every time; 
(data send to fifo or dma) 
IR_WCTL [13] R/W Tho set “1”, increase pulse width 
for one clock.(irda send 0, 
width pulse) 


IR_DPLX [12] IRDA TX/RX enable 
IR_TX_EN i 1] IRDA TX enable 


DTR_ eow o Tho This bit controls the dtrn 
output 
(no use, direct send core 
output) 

SEND_BRK_EN When TX FIFO is (real) 
empty and TX is idle, setting 
this bit forces the TX data 
output low. 

Need to be cleared by MCU. 
(direct set TXD_OUTPUT 0) 


RTS_REG R/W When UART_SFCTL[1] is 0 
and UART_CTL1[7] is 0, the 
rtsn signal is controlled by 
RTS_REG bit 
0: rtsn is high 
1: rtsn is low 
(cpu through rx_full interrupt 
to decides to control rtsn ) 


STOP_BIT_NUM [5:4] R/W 2°h3 0: unused, 1: 1stop bit, 2: 1.5 
stop bits, 3: 2 stop bits. 
BYTE_LEN [3:2] R/W 2°h3 data byte length. 
0: 5 bits, 1: 6 bits, 2: 7 bits, 3: 
8 bits. 
PARITY_EN [1] R/W Tho 0: parity disabled 
1: parity enabled 
ODD_PARITY R/W T'ho 0: even parity 
1: odd parity 


6.14.6.2.8 UART_CTRL1 


Description: UART control register 
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Pex [x [=| Taa aa TSTST 


Reserved 


RX_TOUT_THLD RCV_HW_FLOW_THLD 


RE a a a. T Se 
KEE EREECHEN H H E RH RUR AT A AER 


Field Name Reset | Description 
Value 
DMA_EN [15] R/W Tho “1” enable DMA access UART FIFOs (cpu 
control dma access) 


LOOP_BACK Self test mode, TX input to RX 


RX_TOUT_THLD [13:9] Dh Receive timeout threshold 
Receive time cycle num = RX_TOUT_THLD 
*UART_CKD* 8 

TX_HW_FLOW_EN R/W Transmit_Hardware_Flow_Control_ Enable 
“1” enable transmit hardware flow control 
“0” disable 
(it and software enable send to uart_tx) 

RCV_HW_FLOW_EN [7] R/W Receive_Hardware_Flow_Control_Enable 
“1” enable receive hardware flow control 
“0” disable 


RCV_HW_FLOW_THLD : R/W 7h10 Receive Hardware Flow Control Threshold 
When RCV_HW_FLOW_EN is enabled, at 
the cycle when the number of unread bytes 
in the RX FIFO become greater than the 


receive hardware flow control threshold 
value, the RTSN is set to high to stop the 
remote TX. 


6.14.6.2.9 UART_CTRL2 
Description: UART TX FIFO empty and RX FIFO full threshold register 
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Pex [x [oo|] | |e aa TSTST 
C 


Reserved 
Twe EE 
Peset A ES AAA 
cen pe fuajee jije fen e leae e 


Res 
TXF_EMPTY_THLD erve RXF_FULL_THLD 
d 


A H T 7 H 
CHR tel Petal 


TXF_EMPTY_THLD | [15:8] R/W td TX FIFO data empty threshold. 
If tx fifo deep is configured as 
256,the txf_empty_thld [15] will 
be valid, or it is invalid; 


Seng T C T e 
RXF_FULL_THLD (en (pw (mg [RX FIFO data full threshold 


6.14.6.2.10 UART_CKDO 


Description: This register is used to configure baud rate 


CO 
Cn [a o ee o es e ea e e e r ol 
mel 


Reserved 


UART_CKDO 
Type 
LK th... SRE REE EES SER 


EC Jee a EE EEN 


UART_CKDO | [15:0] 16'h54A Clock divisor bit 0 to 15 


6.14.6.2.11 UART_STS2 


Description: UART interrupt mask status 
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Pex [= Taa] aT TSTST 


Reserved 
Twe EE 
| reset ISS CMa ES ES ES EES RSR ESSESR RS EES 
LS TR Taa RTE [iano R |e ee EC aoe 


S 


| Type | B Era 
[Reset "D "REENEN KACHEN 


Field Name R/W Reset Description 
Value 
TIME_OUT_MASK_STS [13] AN Time out interrupt mask 
GE 


eg IR 


BRK_DTCT_MASK_STS Tho EE detect interrupt mask 
status 
CTS_CHG_MASK_STS T'ho CTS change interrupt mask 
status 
DSR_CHG_MASK_STS [5] Tho DSR change interrupt mask 
status 
RXF_OVERRUN_MASK_STS | [4] Tho RX FIFO overrun interrupt 
mask status 
FRAME_ERR_MASK_STS [3] 1’ho Frame error interrupt mask 
status 
PARITY_ERR_MASK_STS [2] Tho Parity error interrupt mask 
status 
TXF_EMPTY_MASK_STS [1] Tho TX FIFO empty interrupt 
enable 
RXF_FULL_MASK_STS i ae RX FIFO full interrupt mask 
status 


6.14.6.2.12 UART_DSPWAIT 


Description: UART control register 
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Pee [x= |= Taa aa TSTST 


Reserved 
Twe EE 
| reset ISS CMa ES H ES EES SSES RS T 
GE ea EE 


TX_DATA_S | RX DATA S 
SR ` Ke "NN 


| Type | 


Field Name R/W Reset Description 
Value 


RCV_SW_FLOW_THLD | [16:10] | R/W 7h8 Receive_Software_Flow_Control_Threshold 
At the cycle when the number of unread 
bytes in the RX FIFO become less than the 
receive software flow control threshold 
value, the TXD will send XON command to 
start the remote TX. 


TX_DATA_SWT R/W Ein O:little endian byte mode 
(PWDATA|7:0]) 
1:big endian byte mode 
(PWDATA[31:24]) 
2:big endian half word mode 
(PWDATA[23:16]) 


O:little endian byte mode 
(PRDATA|7:0]) 

1:big endian byte mode 
(PRDATAI[31:24]) 

2:big endian half word mode 
(PRDATA[23:16]) 


TX DMA MOD SEL [5] R/W , 0: when tx_empty is “1”, tx_dma_req 
become 1, and it keep 1 until receiving 
the tx_dma_ack 

1: tx_dma_req is “1” when tx_empty is 
“1”,else “0” 

RX_DMA_MOD_SEL [4] R/W , 0: when rx_full is “1”, rx_dma_req become 
1, and it keep 1 until receiving the 
rx_dma_ack 

1: rx_dma_req is “1” when rx_full is “1”,else 
“o” 


UART_DSPWAIT [3: R/W This register is used for DSP control 


6.14.6.2.13 UART_SFCTL 
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Description: UART software flow control function configuration register 


Pee [=] |= [=| 7 [sl s|~lal@lalmlel el 7] o 
renef 


Reserved 


SW_FCTL_EN [1] R/W Tho “0” : Disable software flow 
control 
“1” : Enable software flow 
control 

SW_FCTL_MODE R/W Tho “0” software flow control mode 
0 
“1” software flow control mode 
1 
(detail in title 4.3.2) 


6.14.6.2.14 | UART_XCMD 


Desciption : UART XCMD command configuration register 


Pee [a ole ea eja ea e eel vo 
C 


Reserved 


UART_XON CO 5:8] 8'h11 The XON command 
configuration value 
UART_XOFF rn (nu O 8'h13 The XOFF command 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1433 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GORSPREADTRUM sta ste Devi Speciation 
ey pee ee EL HE 


6.14.6.2.15 UART_ESCAPE 


Desciption : UART ESCAPE command configuration register 


Pex [x= |= Taa ana 
rene 


Reserved 


ESSRSESESESESESESESESESESESES SES 
KCEE EEE HEHEHE RHH 


Reserved UART_ESCAPE 


UART_ESCAPE et 0] 8’h77 The ESCAPE command 
configuration value 


6.14.6.2.16 UART_VERSION 


Ten [x [so] [|r [os [s DIE = [x [mol ole 
mes E 


reserved 
"ese [REN i Re = Ro Ra Re a RSR RS 
e EE RR eee Ee ER 


UART_ Version 


LEET 
Peset | o | o | o | | 0 | 


Field Name Type Reset Description 
T 


[15: 0] a 0x0700 | This pee ae of this IP 


6.14.7 Application Notes 


Working in UART mode with hardware flow control (full duplex) 
The initiator writes to the setup register (global register) 
The initiator writes the UART_CTLO register bit 15 to “0” to enable UART mode. 
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The initiator configures UART_CKDO registers to generate the suitable baud rate. For example, 
if clk_uart is 26 MHz, UART_CKD0 is set to 0xe1, then the UART baud rate is 115 k. 


The initiator configures UART_CTLO to generate the suitable data format, such as parity 
enable and parity style, byte length, and stop bit number 


Set UART_CTL1 register bit 7 to “1” to enable receive hardware flow control 

The initiator configures UART_CTL1 register bit [6:0] to suitable value 

Set UART_CTL1 register bit 8 to “1” to enable transmit hardware flow control 

The initiator configures UART_CTL2 to generate receive threshold and transmit threshold 
The initiator writes UART_CTL1 register to configure receive timeout value 

Enable related interrupts by writing UART_IEN register 

Writing data to UART_TXD 


Once the TX FIFO is not empty: 
data in TX FIFO will appear on TX line in sequence 


If data number in the TX FIFO is less than the data empty threshold value, a txf_empty 
interrupt will be generated. After receiving this interrupt, MCU should write more data into the TX FIFO. 
After data number in the TX FIFO is more than the data empty threshold value, MCU should clear the 
interrupt. 


If data number in the RX FIFO is more than the data full threshold value. An rxf_full interrupt 
will be generated. After receiving this interrupt, MCU should read data from RX FIFO. After data 
number in the RX FIFO is less than the data full threshold value, MCU should clear the interrupt. 


If receiving RX_TOUT interrupt, read all data in the RX FIFO 


setup register 


Set UART_CTLO[15] “0” 
Enable UART mode 


Set UART_CTL[8] to “1” 
Enable transmit hardware ctl 


Set UART_CTL2 to generate 
rx_fifo full threshold and tx_fifo 
transmit empty threshold 


Set UART_CTLO[15] “0” 
Enable UART mode 


Reading 
UART_STS2 
‘Txf_empty 
Interrupt =1 2 
Writing data to Reading data form 
UART_TXD UART_TXD 


Figure 6-47 Uart mode with hardware flow control 


Set UART_CTLO to generate 
data format 


Set UART_CTL1 to generate 
timeout value 


Rxf_full Timeout 
Interrupt =1 2 interrupt = 12 


Clear interrupt 


Set UART_IEN enable related 


Set UART_CTL[7] to “1” d 
interrupts 


Enable receive hardware ctl 


Set UAR_CTL11[5:0] to 
generate hardware receive 
threshold 


Writing data to UART_TXD 


Reading all data form 
UART_TXD 
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setup register 


Set UART_CTLO[15] “0” 
Enable UART mode 


Set UART_CTL[8] to “1” 
Enable transmit hardware ctl 


Set UART_CTL2 to generate 
rx_fifo full threshold and tx_fifo 
transmit empty threshold 


Set UART_CTLO[15] “0” 
Enable UART mode 


Set UART_CTLO to generate 
data format 


Set UART_CTL1 to generate 


timeout value 


Set UART_CTL[7] to “1” 
Enable receive hardware ctl 


Set UART_IEN enable related 


interrupts 


Set UART1[5:0] to generate 
hardware receive threshold 


Set UART_CTRL1 to generate 
software DMA enable 


Writing data to UART_TXD 


Figure 6-48 Uart with DMA mode with hardware flow control 


Working in UART mode with hardware flow control (full duplex) with DMA mode 


When use the software flow control without ctsn and rtsn signal (full duplex) 


1. 
2. 
3. 


11. 
12. 


The initiator writes to the setup register (global register) 
The initiator writes the UART_CTLO register bit 15 to “0” to enable UART mode. 
The initiator configures UART_CKDO registers to generate the suitable baud 


rate. For example, if clk_uart is 26 MHz, UART_CKD0 is set to 0xe1, then the 
UART baud rate is 115 k. 

The initiator configures UART_CTLO to generate the suitable data format, such 
as parity enable and parity style, byte length, and stop bit number 

The initiator configures UART_CTL1 to generate the Recievie_Hardware_Flow 
Control_Threshold (software flow control also used this value to determine the 
rx_fifo is full) 

The XON/XOFF/ESCAPE register should be configured before the enable of 
software flow control and mode selection 


The initiator configures UART_CTL2 to generate the TX FIFO data empty 
threshold and RX FIFO data full threshold.(must guarantee the value is lower 
than or equal to Recievie_Hardware_Flow Control Threshold ) 

The initiator writes UART_CTL1 register to configure receive timeout value 
The initiator configures UART_IEN to make TX FIFO empty and RX FIFO full 
interrupt enable. 

The software flow control enable bit should be configured before starting a 
software flow control transition 

Writing data to VART_TXD 


When UART_IRQ set, reading data from UART_STS2 to configure the related 
interrupt. 
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Set UART_CTLO[15] select 
enable UART mode 


Set UART_CKDO generate 


baud rate 


Set UART_CTLO to generate 
data format 


Set UART1[5:0] to generate 
hardware receive threshold 


Set XON/XOFF/ESCAPE 
value and mode 


Set UART_CTL2 to generate 
rx_fifo full threshold and tx_fifo 
transmit empty threshold 


Set UART_CTL1 to generate 
timeout value 


Set UART_IEN enable related 
interrupts 


Set UART_SFCTL to generate 
software flow control enable 


Writing data to UART_TXD 
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Reading 
UART_STS2 


Rxf_full 
Interrupt =1 2 


Timeout 
interrupt = 12 


Clear interrupt Clear interrupt Clear interrupt 


Writing data to Reading data form Reading all data form 
UART_TXD UART_TXD UART_TXD 


Figure 6-49 Uart mode with soft ware flow control 


When use the software flow control without ctsn and rtsn signal (full duplex) with DMA mode 


setup register 


Set UART_CTLO[15] select 


enable UART mode 


Set UART_CKDO generate 
baud rate 


Set UART_CTLO to generate 
data format 


Set UART1[5:0] to generate 
hardware receive threshold 


Set XON/XOFF/ESCAPE 
value and mode 


Set UART_CTL2 to generate 
rx_fifo full threshold and tx_fifo 
transmit empty threshold 


Set UART_CTL1 to generate 
timeout value 


Set UART_IEN enable related 
interrupts 


Set UART_CTRL1 to generate 
software DMA enable 


Set UART_SFCTL to generate 
software flow control enable 


Writing data to UART_TXD 


Figure 6-50 Uart with DMA mode with software flow control 
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6.14.8 Integration guide 


This chapter describes integration notice of the IP, and is used by SOC integration engineers. 


6.14.8.1 Key Integration Points 


This section highlights the key points during integration. For example, the synchronizer is put inside or 
outside the IP for cross clock domain interface. 


6.14.8.2 Functional integration 


6.14.8.3 Integration Diagram 


One high-level integration diagram is inserted in this section, and the connection should be highlighted. 


APB_BUS 


ptest_icg_mode 
ptest_scn_mode 


clk_uart 
rst_uart-arm_n 
rst_uart_dsp_n 
uart_bus_sel 
pad_out_art_txd 
pad_out_uart_rtsn uart_top_warp 
pad_out_uart_dtrn 

pad_in_uart_rxd 
pad_in_uart_ctsn — 


pad_in_uart_dsrn ————> 
uart_dspwait 


tx_fifo_port 


int_req_uart_arm 


int_req_uart_dap 


Figure 6-51 overall diagram of uart_top_warp 


6.14.8.3.1 Chip Interface 
The chip PAD interface of UART is emphasized in this section. 
Table 6-18 UART chip PAD interface 


PAD Name Description Control | Connection Connection 
Signals | Information in Normal Information in 
Mode Sleep Mode 


pad_out_uart_txd_ | serial data output Kal OE=1,IE=0 


paa ou van eso [oeartosera | Jose Je 
as [requestioserd |  Jemen Je 
paa ou vanar [rousa | Jemen Je 
paa nuancas [rusa | | donotcomnesr J 


6.14.8.3.2 Memory Requirement 
This section specifies the requirement of RAM and ROM used by UART. 


Table 6-19 The memory of UART 
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Max. Max. Description 
Delay Freq. 


rf2sh128x8 fee rx EE A 


rf2sh128~x8 or 128 or tx = 
rf2sh256 x8 


6.14.8.3.3 Clocks and Resets 


This section describes the clock and reset signals of UART. 


Table 6-20 UART clock and reset signals 
Signal Name EH Connection 
ies 
PCLK CS APB bus clock connect to APB bus 
PRESETn Input Asynchronous reset for APB bus connect to APB bus 
clock domain 
low active 


uart module clk connect to uart clk 


rst_uart_arm_n | Input 1 Asynchronous rest for uart module | connect to arm cpu 
come from arm cpu 
low active 

rest_urat_dsp_n | Input 1 Asynchronous rest for uart module | connect to dap cpu 
come from dsp 
low active 


Note: 


All required frequency of each clock should be provided in above table. 


6.14.8.3.4 Interrupt Requests 


This section describes the interrupt request signals of UART. 


Table 6-21 Interrupt request signals of UART 


int_req_uart_arm | Output 1 Interrupt request: Active high Connected to level-trigged 
Level output. After trigged, interrupt controller 
int_req_uart_arm is kept high 
until SW clear it. 
int_req_uart_arm is generated 
in PCLK domain. 
Used for arm cpu 


int_req_uart_dsp | Output 1 Interrupt request: Active high Connected to level-trigged 
Level output. After trigged, interrupt controller 
int_req_uart_dsp is kept high 
until SW clear it. 
int_req_uart_dap is generated 
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in PCLK domain. 
LL Jee 


6.14.8.3.5 DMA Requests 
This section describes the DMA request signals of UART. 


Table 6-22 DMA signals of UART 


Signal Name Description Connection 
Information 


dma_req_uart_tx | Output 1 two mode: connect to dma 
0: dma_req_uart_tx keep 1 until controller 
receiving the dma_ack_uart_tx 
1: dma_req_uart_tx is “1” when 
tx_empty is “1”,else “0” 


dma_req_uart_rx | Output 1 two mode: connect to dma 
0: dma_req_uart_rx keep 1 until controller 
receiving the dma_ack_uart_tx 
1: dma_req_uart_rx is “1” when rx_full 
is “1”,else “0” 


dma_ack_uart_tx | Input 1 dma ack signal connect to dma 
controller 

dma_ack_uart_rx | Input 1 dma ack signal connect to dma 
controller 


6.14.8.3.6 Bus Interfaces 
This section describes the bus interface signals APB and Z-bus port of UART. 


Table 6-23 APB and Z bus signals of UART 


6.14.8.3.7 Memory Interfaces 


This section describes the on-chip memory interface signals of UART. 
Table 6-24 Memory interface of UART 


| NATY Oe "Ti T E ` ec 
Information 
tx fifo 
ram_wcen_uart_txf EE Ar 2 A TX memory write request signal || connect to 


tx fifo 


ram_waddr_uart_txf output [TFIFO_DEP TX memory write data address connect to 
TH LOG -1 : tx fifo 
0] 


TX memory write data connect to 
tx fifo 


ram_wdata_uart_txf | output | E 
ram_rclk_uart_txf output 1 TX memory read clk connect to 
tx fifo 
= 


tx fifo 
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[TFIFO_DEP TX memory read data address connect to 
TH LOG -1 : tx fifo 


rx fifo 
ram_wclk_uart_rxf RX memory write clk connect to 
rx fifo 


0] 


rx fifo 
rx fifo 
rx fifo 
rx fifo 
rx fifo 
rx fifo 


6.14.8.3.8 Main Function Interfaces 


This section describes the main function signals of UART. 


Table 6-25 Main function signals of UART 


6.14.8.3.9 Test Signals 


This section describes the production test signals of UART. 


Table 6-26 Test signals of UART 


Signal Name Width Description Connection 
Information 


ptest_icg_mode output 1 ptest_icg_mode = “0” gating memory connect to test 
write and read clk, when don’t access system 
memory. 
ptest_icg_mode = “1" don’t gate gating 
memory access memory whether access 
or not 


connect to test 
system 


ptest_scan_mode output 1 ptest_scan_mode = “1” the BUS CLK, 
RESETn and uart rst_n are come from 
PCLK, PRESETn, and rst n. arm, 
ptest_scan_mode = “0” the source of 
BUS CLK, RESETn and uart rst_n 
decide by uart_bus_sel 


6.14.8.3.10 | Miscellaneous Signals 


This section describes the miscellaneous signals of UART. 


Table 6-27 The Miscellaneous signal of UART 


Signal Name || Direction || Width || Description || Connection ` 
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output 


| | 
| uart bus sg |] input [| 


6.15 SPI 


6.15.1 Overview 


SPI is a serial synchronous communication interface. SPI block enables the device to interface with 
SPI peripherals (i.e. A/D converters, display drivers, EEPROMs etcs.) It consists of a serial shift 
register with serial data input, serial data output and serial shift clock. The shift clock can be selected 
from either an interval source or an external source. Operating the SPI with the internal clock source is 
called the Master mode of operation. Similarly, operating the SPI with an external shift clock is called 
the Slave mode of operation. SPI module support MICROWIRE/PLUS mode, sync mode , s8 mode 
and 3-wire mode. Only in MICROWIRE/PLUS mode, master and slave both be supported. This 
document defines function and configuration of SPI block. 


6.15.2 Features 


e Compliant with the SPI standard 

e Support MICRO/PLUS mode, SYNC mode, S8 mode and 3-wire mode 

e ` Serial clock with programmable frequency , polarity 

e Wide selection of SPI word lengths ranging from 1 to 32 bits 

e Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
e Master / slave 


e data transmit or receive with MSB first or LSB first 
e — Transmit only/ receive only / transmit and receive mode 


e ` For only receive mode , the length of words ready to receive form the slave can be 
programmed 


The intervals of two SPI frames can be programmed 


e Supports DMA 
e interrupts for FIFO events and transfer events 
e The polarity and position of the sync can be configured 
s As slave transmit phase adjustable 
e  1TX/RX FIFO address can be reset 
e Support csn input in slave mode 
e ` Little endian default 
e Supports higher speed data transfer mode for slave 
e Supports 3-wire 9bits and 4-wire 8bits SPI mode for LCD interface 
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6.15.3 


Signal Description 


Base Band Chip 


SPI Module 


spi_sck 
spi_do 
spi_di 
spi_csn 


spi_cd 
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Figure 6-52 SPI in Master Mode(FULL-Duplex) 
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Figure 6-53 SPI in Slave Mode(FULL-Duplex) 
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6.15.4 Function Description 


rane 


AHB 


Figure 6-54 The Overview of SPI block 


The SPI block worked as an interface to drive periphery device such as LCD. This block is controlled 
by CPU through AHB bus to transmission data in memory to the periphery device. Some times in 
order to save the resource of CPU, it will be handle by DMA(Direct Memory Access). It load data by a 
APB bus, and store the RX/TX data in a 2-port RAM. 


SPI master mode supports communication with up to two independent SPI devices. SPI initiates a 
data transfer on the data lines (spi_do and spi_di) and generate clock (sck) and control signals 
(spi_csn). 


Write data to this Spi_txd register initiates a character transmission through TX FIFO, the pointer 
txf_wr_address will increase. All data ready to send must be written into the TX FIFO first, then occurs 
in transmit line. 


Data sampled from receive line is placed in RX FIFO first. When the data number in the RX FIFO is 
more than the receive data full threshold value, an rxf_full interrupt is generated. MCU will read data 
from RX FIFO as soon as receiving the interrupt. 


SPI MCLK 
MCLK 
CLK generator ` ve 
clk_spi 


P T ke 
IPCLK Domain v 
| 
| SPI control SPI SCK 1 = eee 
APB b kent 
| register generator 
l 
l 
a eee 
l 4 
RX/TX FIFO || SPIRX/TX Ce 
E Lk SDO 
l control control 
l 4— SDI 
| PCLK Domain {clk_spi Domain | clk_spi Domain 
RX/TX data FIFO 
Figure 6-55 Diagram of SPI Master 
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`" — L SEK Daman | 


| 
APB bus | spi_do 


APB bus 


Figure 6-56 Diagram of SPI Slave 


6.15.4.1 MICROWIRE/PLUS work mode 


MICROWIRE/PLUS is an enhancement of the MICROWIRE™ synchronous serial communications 
scheme, originally implemented by National Semiconductor's COP400 family microcontrollers. It has 
three wires, SI (serial input), SO (serial output), and SK (serial clock). The input data one the SI is 
shifted high order first into the chip; the output data is shifted out high order first from the Most 
Significant Bit (MSB) on SO. The SK clock is generated internally for the master mode. One burst has 
8 data bits. The input data is captured on the rising edge of SK. Following is the timing diagram. 


1 2n*Tdata i 1 2n*Tdata } 
H H 


Figure 6-57 MICROWIRE/PLUS Timing (CPOL=0, CPHA=0) 


1 2n*Tdata 2 1 2n*Tdata | 


sO 
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Figure 6-58 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


1 2h*Tdata | 1 2n*Tdata i 


SK 


so 


SI 


Figure 6-59 MICROWIRE/PLUS Timing (CPOL=1, CPHA=0) 


1 2n*Tdata } » 2n*Tdata d 
D D U D 


Figure 6-60 MICROWIRE/PLUS Timing (CPOL=1, CPHA=1) 


In the normal mode data is shifted in on the rising edge of the SCK clock and data is 
shifted out on the falling edge of the SCK clock. It is also allow an additional Alternate 
SCK Phase Operation. In the alternate SCK phase operation, data is shifted in on the 
falling edge of the SCK clock and shift out on the rising edge of the SCK clock. 


To configure SPI for this mode, just enable SPI clock in global control register, program 
spi_ctlO control register, enable RX data shift in at SCK rising edge(spi_ctlO[0] = 1), and 
enable TX data shift out at SCK falling edge(spi_ctlO[1] = 0), set transmit data bit number 
to 8. Also program spi_clkd according to MCLK and SCK clock rate. Leaving other 
control register with default value. When put data into TX FIFO, the SPI will send and 
receive an N bit data at the same time. 


The clock phase and TX/RX data timing is programmable to meet other requirements. For 
example, for: 


N = 8, CSO, CPOL=0, CPHA =0 timing as Figure6, set spi_ctl0 = Ox0e22 

N = 8, CSO, CPOL=0, CPHA =1 timing as Figure7, set spi_ctl0 = Ox0e21 

N = 8, CSO, CPOL=1, CPHA =0 timing as Figure8, set spi_ctl0 = 0x2e22 

N = 8, CSO, CPOL=1, CPHA =1 timing as Figure9, set spi_ctl0 = 0x2e21 

CPOL=0 means SCK idle phase is low, maps to spi_ctl0[13] = 0; 

CPOL=1 means SCK idle phase is high, maps to spi_ctl0[13]=1; 

CPHA decides SPI working in normal mode or in the alternate SK phase operation. 
CPHA maps to ctl0_reg[1:0], 


“10” (CPHA=0) means output data at negedge of clk while receiving data at posedge of 
clk 
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“01”(CPHA=1)means output data at posedge of clk while receiving data at negedge of 
clk 


“00” and “11” are not available in this mode 
6.15.4.2 Synchronous SPI 


Besides SCK, SDI, SDO, Synchronous SPI provides the fourth pin as a synchronous signal. It 
generates single bit width pulse on one of the TX/RX bit position. On slave side, it tells when to latch 
the received byte and prepare the next data for transmit. 


If enable sync mode by setting ep cO register bit14, the sync pulse will appear on the last bit. If 
program spi_ctl1 register bit 4~0 to N, the sync pulse will locates on top of bit N. The SYNC bit can be 
program output to one of the 4 chip select pins by setting spi_ctl1[11:8]. 


1 2n*Tdata i 


, ILP L 
SYNC OOOO ANN 
e KENEN ees 


Figure 6-61 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


6.15.4.3 4-wire Serial Interface(s8) 


SL8541E SPI supports 4-wire serial interface, which required by LCD driver like ULTRACHIP UC1607. 
Only write operations are supported in this mode. Pin CS is used for chip select and bus cycle reset. 
Pin CD is used to determine the content of the data been transferred. On each write cycle, 8 bits of 
data, MSB first, are transmitted on falling SCK edges. If CD=0, the data byte will be decoded as 
command. If CD=1, this 8-bit will be treated as data. Pin CD is examined when SCK is pulled low for 
the LSB(DO) of each burst. The maximum SCK frequency required is 5MHZ. 


To enable SPI working in this mode, all settings are same as program MICROWIRE except to enable 
TX data shifting out at SCK rising edge. Also need to set spi_ctl1 control register bit7, enable s8 mode, 
and assign the CD signal output from one of the four CS pins by programming bit11~8. Please pay 
attention to not mapping CD to the same CS pin used for LCD chip select. For example using CSO as 
chip select, using cs1 as CD, we should program spi_ctl0 register bit11~8 “1100” and programming 
spi_ctl1 register bit11~8 “0010”. 


nxTclk 
KN ans Tekla 


Figure 6-62 4-wire Serial Interface (s8) Timing 


(1) SW write 9 bits data to TX FIFO while ctl0_reg[6:2]] program to 8. Bit 8 is used to 
control CD signal, and bit[7:0] will be used to transmit to slave. 


(2) SW Set SPI_CD_BIT, this bit will be connected to SPI_CD pin, will be used to 
transmit to slave 
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6.15.4.4 3-wire Serial interface 


The 3-wire serial interface is required by Sound Generator Chips like OKIML2860. SDO works as an 
in/out pin because data has to be read/write through the same pin. SCK is the serial clock, output data 
from SDO change at clock falling edge, input data is sampled at falling edge. See Figure 12. There is 
also an alternate SCK phase operation, data output at clock rising edge and input data is sampled at 
rising edge. See Figure 12. One burst has 16 bits. 7 address bits sent first. Bit8 is command bit. “1” 
means writing 8 bits data to the slave. “0” means reading 8 bits data from the slave, the read data 
address in slave is the 7 bits address sent in the same burst. 
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Figure 6-63 3-wire Serial InterfaceTiming 1 
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Data Write Timing 2 
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Figure 6-64 3-wire Serial InterfaceTiming 2 


To program SPI in this mode, set spi_ctl0 control register to 0x0e43, means 16bits sent in one burst, 
TX at clock falling edge, RX sample at clock falling edge, CS maps to cs0. Set spi_ctl1 to 0x3028, 
means to enable 3-wire mode, command bit is bit8. Set spi_ctl2 to 0x07 , the read data starts from 
bit7. Then put 16 bits data into TX FIFO, and receive 8 bit data from RX FIFO. 


If set spi_ctl1 bit6 to “1”, signal CS will change to low before half cycle of the first edge of SCK, and go 
high after half cycle of the last edge of SCK. 


To program alternate SCK phase timing as Figure 13, set spi_ctlO bit13 to “1”, other setting are same 
as timing 1. 


New feature: 


When set spi_mode=1 / 2 , cd bit will be send out with data together ,and be put to bit 8 position. 


spi_cd_mode & 
tx_pos|== D en 


TX FIFO Shift register 


spi_cd_bit 


Figure 6-65 cd bit send out logic 


Support cd bit be transmitted with data together. Set SPI_CD_BIT, put it to bit 8 position when transmit 
out from tx shift register. 
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Figure 6-66 cd bit send out timing 


When set spi_mode = 1 / 3 , spi_d_oe is controlled by is_rx_only bit, when set is_rx_only 
bit, spi_d_oe is 0, and spi_d_ie is 1. 


Logic description: 


s3w_rd_strt 


~(rx_data_num!=0 


Figure 6-67 3-wire mode spi_d_oe logic 


6.15.4.5 2-data-line Interface 


GC9304 SPI supports 4-wire serial interface. And it has 4 wires, which are CS, SCK, SDA and RS. 
Write cycle sequence: 


The write mode of the interfaces means that the host writes commands or data to GC9304C. The 3- 
lines serial data packet contains a data/command select bit(D/CX) and a transmission byte. If the 
D/CX bit is “low”, the transmission byte is interpreted as a command byte. Otherwise, the transmission 
byte is command register as parameter. 

Any instruction in transmission is the MSB is transmitted first. 


Host processor drives the CS to low and starts by setting the D/CX bit on SDA. The bit is read by slave 
on the first rising edge of SCK. On the next falling edge of SCK, the MSB data bit (D7) is set on SDA 
by the host. On the next falling edge of SCK, the next bit (D6) is set on SDA. 
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Figure 6-68 2-data-line interfaces of writing data Timing 


The length of the transaction of a write register/command may be larger than 32 bit, 
and the maximum length of the transaction of the former design is 32 bit. So the 
transaction must be divided into 2 parts if the transaction length is larger than 32-bit. 
The first part is used to write the command, and the second part is used to write the 
command contents or data/parameter. 


Read cycle sequence: 

The read register is used in 3-wire mode. The read mode is used to the host 
reads register’s parameter from GC9304C. The host has to send a command (Read 
ID or register commana) and then the following byte is transmitted in the opposite 
direction. GC9304C latches the SDA (input data) at the rising edge of SCK. And then 
shifts SDA (output data) at the falling edges of SCK. After the read status command 
has been sent, the SDA line must be set to. tri-state and no later than at the falling 
edge of SCK of the last bit. The Read mode has three bytes of transmitted command 
data (8/24/32-bit) according to the command code. 


When the master read the registers from the slave, it works in the 3-wire mode. 
The SDA pad is bi-director. And the RS is no used. But in the former design, the 
maximum length of a transaction is 32-bit. So the read transaction will be divided into 
2 parts which is liked the write transaction. The first part is used to write the command, 
and second part is used to read the data and parameter. And when the first part is 
end, the SDA pad wil became into a input pad. 


sk LĪUUUUUUUUUUI-A ULT 


| command | Read out data | 


Figure 6-69 2-data-line interfaces of reading data Timing 


In order to support this case, the design must be added 2 registers to control it. 
The first register is used to make the hardware work in this mode. And the second 
register is used to switch the pad direction of the SDA when the command is send in 
the end. If the transaction is writing, the SDA keep the status as output when the 
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command is finished (9-bit later). And then the SPI master must changed its length 
register (CHNL_LEN). And the master gets the data from FIFO to send data to the slave. 
If the transaction is reading, the SDA pad must be change into input status when 
the command is finished (9-bit later). And then the SPI master must changed its 
length register (CHNL_LEN) and works in only-receiver mode. And the master gets the 
data/parameter from the slave. 
During the write/read transaction, the CSn must be kept in the low status. 


(2) Write date: 
Only frame pixel data write transitions are sent in this mode. 


The CS enables and disables the serial interface. SCK is the serial data clock. SDA 
and RS are serial data lines. 


Serial data must be output to SDA in the sequence AO, D15 to D8 and RS inthe 
sequence AO, D7 to DO. The master sent the data at the falling edges of SCK. And the 
GC9304C reads the data at the rising edge of SCK signal. The first bit of the serial 
date AO is data/command flag. It must be set to “1”, D15 to DO bits are display RAM 
data. 


CS > 
sox ooo) on fou) | 
= COCO GoG 


Figure 6-70 2-data-line interfaces of writing pixel data Timing 


6.15.4.5.1 1.1.4.5.1 RGB565 1pixel/transition 


The following Figure is showed that the master transmits a pixel data. It is include 5-bit R, 6-bit G and 
5-bit B which follows the AO. 


CS E 


D 


RS 


en 0000000, 
LRS S] eT e 


Figure 6-71 RGB565 1 pixel/transition 


6.15.4.5.2 1.1.4,.5.2 RGB666 1pixel/transition 


The following Figure is showed that the master transmits a pixel data. It is include 6-bit R, 6-bit G and 
6-bit B which follows the AO. 
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Figure 6-72 RGB666 1 pixel/transition 


6.15.4.5.3 1.1.4.5.3 RGB888 1pixel/transition 


The following Figure is showed that the master transmits a pixel data. It is include 8-bit R, 8-bit G and 
8-bit B which follows the AO. 


CS di 
SCK 
SDA wll ne \ as || l Ra | ne R1 no Lei eil e) c4 Y 
RS Lam es 2 elel slal 85 84) m) B2 31 | sl 
Figure 6-73 RGB888 1 pixel/transition 
6.15.4.5.4 1.1.4.5.4 RGB data align before the SPI 


The data which is written into the SPI TX FIFO is aligned in the below format: 
Table 6-28 1 pixel mode 


[31:24] [23:16] [15:8] [7:0] 
RGB888 XX RO Go BO 
XX R1 G1 B1 
[31:24] | [23:22] | [21:16] | [15:14] | [13:8] [7:6] [5:0] 
RGB666 | xx S RO - GO -= BO 
xx -- R1 — G1 -- B1 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
RGB565 | RO Go BO R1 G1 B1 
R2 G2 B2 R3 G3 B3 
Table 6-29 2/3 pixel mode: 
[31:24] [23:16] [15:8] [7:0] 
R1 BO GO RO 
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RGB888 G2 R2 B1 G1 
B3 G3 R3 B2 
[31:30] | [29:24] | [23:22] | [21:16] | [15:14] | [13:8] | [7:6] | [5:0] 
R1 o BO 8 Go = RO 
GREE? ep G2 = R2 = B1 o G1 
a B3 E G3 = R3 K B2 


6.15.4.5.5 


1.1.4.5.5 The design changed for 2-data-line mode in write data 


When the SPI write data to the slave, there are 2 line data to transfer the data. And the maximum 
length is in RGB888 mode. The length is 26. And the TX FIFO is 32-bit, so we can fill the TX FIFO into 
two parts, the lower parts is used to stored the SDA data, and the higher parts is used to stored the 
RS data. When the SPI read the data from TX FIFO, and shift the read data to data lines in 2-bit once 
time. 

The pad spi_di is the output at the same time, so we should add the spi_di_oe and spi_di_ie to control 
the pad (spi_di_o). And the AO is added by HW automatically, so the spi mode should like the 3-wire 
9-bit mode. The following code is showed the logic of spi_di_p. 


1. Add a new signal spi_di_p for spi_di pad output 
2. Add a new signal spi_di_oe for control spi_di pad output enable 
3. Add a new signal spi_di_ie for control spi_di pad input enable 


So the write data to the TX FIFO must be aligned again to following the formats which are showed 
from Figure 12 to Figure 14. In RGB565 mode, the APB bus will write 32-bit once time, it means there 
are 2 pixels are written into the FIFO. And the FIFO will shift the pixel data just in one pixel once time. 
So in RGB565 mode, the write FIFO should be divided into 2 parts. The first time is used to write the 
higher bits and the second time is used to write the lower bit. 
1) RGB888 
In this mode, the APB bus write 32bit into the FIFO and write data’s sequence is 
showed as the below table: 


Table 6-30 RGB888 mode APB wdata format 


No. [31:24] [23:16] [15:8] [7:0] 
APB wdata XX R G B 
So the APB bus write data should be aligned as the following format: 
Table 6-31 RGB888 mode TXFIFO wdata format 
No. [31:28] | [27:24] | [23:16] | [15:12] | [11:4] [3:0] 
TXFIFO wdata XX [11:8] [7:0] XX [23:16] | [15:12] 
2) RGB666 


In this mode, the APB bus write 32bit into the FIFO and write data’s sequence is 
showed as the below table: 


Table 6-32 RGB666 mode APB wdata format 


No. [31:24] [23:22] [21:16] [15:14] [13:8] [7:6] [5:0] 
APB wdata | XX -- RO -- GO -- BO 
So the APB bus write data should be aligned as the following format: 
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Table 6-33 RGB666 mode TXFIFO wdata format 


No. [31:25] | [24:22] | [21:16] | [15:9] | [8:3] [2:0] 
TXFIFO wdata |XX [10:8] | [5:0] XX [21:16] | [13:11] 
3) RGB565 


In this mode, the APB bus write 32bit into the FIFO and write data’s sequence is 
showed as the below table: 


Table 6-34 RGB565 mode APB wdata format 


No. [31:27] [26:21] [20:16] [15:11] [10:5] | [4:0] 


APB wdata | RO GO BO R1 G1 B1 


So the APB bus write data should be aligned as the following format: 
Table 6-35 RGB565 mode TXFIFO wdata format 


No. [31:24] | [23:21] | [20:16] | [15:8] | [7:3] [2:0] 
TXFIFO wdatad | XX [23:21] | [20:16] | Xx [31:27] | [26:24] 
TXFIFO wdatat | XX [7:5] [4:0] XX [15:11] | [10:8] 


In this mode, if the APB writes one time into SPI, and the SPI TX FIFO must be 
written two times. 


6.15.4.6 Dummy control 


SPI controller supports write and read configurable dummy clocks. 
For TX mode, dummy clock number is controlled by Spi TX DUMMY LEN. which set dummy clock 


number when write LCD. 


CS TA 

s S LLAN Nel LFL y 

e e pcx] D7 | oe | D5 | D4 | os | D2 | pt | Do DCX 
Dummy clock 


Figure 6-74 TX dummy clock 


For Rx mode, dummy clock number is controlled by SPI_RX_DUMY_LEN, which set dummy clock 
number when read LCD. 


cs TX RX 
sx C LL EP LLL ET | // 
SDO DCX | D7 D6 | D5 D4 D3 D2 Di DO 

Dummy clock 


SDI SS 


Figure 6-75 RX dummy clock 
6.15.4.7 SPI Slave Design 


6.15.4.7.1 SPI Slave Architecture 


The SPI slave can work in normal mode or high speed mode, they work in different clock domain and 
configure by register file block 
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Figure 6-76 SPI Salve Architecture 


6.15.4.7.2 SPI Slave Clock 


spi_slv_sck_mode 


Figure 6-77 SPI slave clock architecture 


fifo_clk_r PCLK 


PCLK 


PCLK fifo_clk_ fifo_clk_r PCLK 
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ng_tx 


spi_slv_sck_mode ptest_scan_mode 


M clk_spi_slv_tx 


spi_sck_i tx logic 
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spi_csn_i clk_spi_slv_rx 


rx logic 


Figure 6-78 SPI slave clock logic 


6.15.4.7.3 SPI Slave Reset 


APB 


PRESETn 
spi_slv_soft rst 
i ql | 
| PCLK Domain jl SCK Domain | 
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6.15.4.7.4 SPI Slave TX 


PCLK Domain | SCK Domain TX mode 


| 


tx_buf1 


ae wm a ` zm 


clk_spi_slv_t 
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x req ctrl 

frame_end_flg | 

| 

| TX mode l 
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V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1457 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


Figure 6-80 TX logic strusture 


@ After TX FIFO ready data, load TX FIFO data to tx_bufO and (Y bur 
@ Waiting master send serial clock to slave 


Host start send 


Spi slave tx fifo d 
serial clock 


prepare data 


Frame length = N 


sck_i 


sck_i_inv 

tx_buf_sel 

reg_load_flg 

tx_buf0[31:0] D DO[31:0] D2[31:0] 

tx_bufl [31:0] X D1[31:0] 

xps CK I XK KY N-1 0 1 2x NV Nui N 
spi_do D BITO Xai BITO BITIX BIT%  ¥ Y X 


Figure 6-81 TX timing chart 


6.15.4.7.5 SPI Slave RX 


Figure 6-82 RX Logic structure 


@ According to SPI interface timing mode requirements , clock generator generates clk_spi_slv_rx 

@ Rx pos counter count clk_spi_slv_rx, generating rx_buf_sel signal during the last clock per frame. 
If rx_buf_sel=0, sample the serial data input to rx_buf0, otherwise sample to rx_buf1. 

@ Synchronize the rx_buf_sel signal to PCLK domain, get the edge , and generate rx_wr_req. fetch 
data from rx_buf0, write to FIFO during the rising edge , and x burn during the falling edge. 
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Host start send Frame length = N 
serial clock 


rx_cnt 0 D LA 2 D 


rx_buf0[31:0] H DO[31:0] 


rx_bufl [31:0] D2[31:0] 


rxf_wr_req 


Figure 32 RX timing chart 


6.15.4.7.6 SPI Slave Timing 


clk_spi_slv_t 


spi_do 


pin_p buf 


Figure 6-83 SPI slave delay path 


When TX transmission mode, loop timing delay from sck in to spi_do is : T_dly = T_pad_i+ T_clk_gen 
+ T_tx + T_pad_o. according to SPI timing requirement, send data during rising edge of SCK, and 
sample data during falling edge of SCK. Otherwise, send data during falling edge of SCK, and 
sampling data during rising edge of SCK, so, timing should satisfied T_ck /2 — T_dly > T_setup. 
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T_ck/2 


sck_i 


clk_spi_slv_tx 


Figure 6-84 SPI slave timing 


6.15.5 Control Registers 


6.15.5.1 Memory map 
ARM base address: Ox8e00_ 2000 


Table 6-36 SPI control registers offset address 


Offset Description (detail of abbreviation of this 
Address control register) 


Write data to this address initiates a 
0x0000 SPI_TXD character transmission through tx FIFO 
Read this address retrieve data from rx fifo 
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eset [Name | Description (detail of abbreviation of this 
Address control register) 


0x0064 SPI_CTL12 Spi rx /tx soft request 
0x0068 SPI_STS6 tx_data_cnt[15:0] 
0x006C SPI_STS7 {tx_dummy_cnit[5:0], 6’d0,tx_data_cnt[19:16]} 
0x0070 SPI_STS8 rx_data_cnt[15:0] 
{rx_dummy_cnt[5:0], 
SEH SF 6’d0,rx_data_cnt[19:16]} 


6.15.5.2 Register Descriptions 


6.15.5.2.1 SPI_TXD 
Description : Transmit word or Receive word 


Table 6-37 SPI TX data register 


fox Jo [> [> [= Jor [= [= Ja [= [= [a Ja [ele [v7 [eo | 
reel PP ES EES ES ES ES ES ES 
eo CEE eP Py rl il i | 

ESA E 


SPI_TXD 


zer JI 


Table 6-38 SPI TX data register description 


Field Name Type | Reset Description 
Value 


SPI_TXD [31:0] W/O 32’°h0 Write data to this address initiates a character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.15.5.2.2 SPI_CLKD 


Description : Clock divisor bit 0 to 15 
Table 6-39 SPI clock divisor register 
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fox [a [oo |e [xe [or [oe [os [ms [m [@ [a [m [oe [7 [| 
[wane [s OD 


we fo 
eaj e ppe pee eepe peee 


Reserved 


D T A a a EES 
ms [TE 
Type | SPI CLKD 


Table 6-40 SPI clock divisor register description 


Field Name Type | Reset Description 
Value 


SPI_CLKD [15:0] R/W 16’h3 Specify the clock ratio between spi_sck and clk_spi. 
If clk_spi runs at 48 MHz, and spi_sck runs at 
12MHz, SPI_CLKD should be 1, 
spi_sck = clk_spi/2(n+1). 


Note: 


When work in the slave mode, the frequency of spi_sck depends on the SPI master, so the register 
SPIL_CLKD is not used . 


6.15.5.2.3 SPI_CTLO 
Description : This register is used to configuration of the SPI interface 


Table 6-41 SPI_CTLO register 


Configure register (Reset 0x0000_0F02) 
Bt [31 |30 |29 | 28 [27 |26 |25 |24 [23 |22 |21 |20 [19 | 18 [17 | 16 | 
EE 
[Tyee le 
GEES 


SYN SYN SCK Res NG NG 
CP Ki M oF SÉ SPI_CSN_PRE CHNL_LEN = = 
TX RX 
OL 
ze SG S E 
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Table 6-42 SPI_CTLO register description 


SYNC POL [15] R/W 1’hO Sync_polarity, positive or 
negative pulse for SPI or 
3-wire mode ,read command 
polarity 


smo vo T 
soe [ro 
e Jo hwe | 


SPI_CSN_PRE | [11:8] R/W “hf 4 bit chip select. There are 
totally 4 chip selects for SPI 
“1110”: cs0 is valid 
“1101”: cs1 is valid 


LSB [7] R/W Tho In default, The input data is 
shifted high order first into the 
chip; the output data is shifted 
out high order first from the 
Most Significant Bit (MSB) on 
SO. When this bit is set, the 
data will be shift out or in from 
the LSB 


CHNL LEN [6:2] R/W 1'h0 Transmit data bit number. 
~ “0” : 32 bits per word 

“1” : 1 bits per word 
“31”: 31 bits per word 

NG_TX [1] R/W Thi “1” enable TX data shift out at 
clock neg-edge 

NG_RX R/W Tho “1” enable RX data shift in at 
clock neg-edge 


6.15.5.2.4 SPI_CTL1 


Description : This register is used to configuration of the SPI interface 


Table 6-43 SPI_CTL1 register 


0x000C Configure register (Reset 0x0000_3000) SPI_CTL1 


Bn fsı [ao [20 [æ [27 jas [æ [2s |as [az |21 [20 [io [is [iz [ie | 
Name (a 


Reserved 


| Type | 
BE o EE 
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Table 6-44 SPI_CTL1 register description 


sa C feo H 


RTX_MD [13:12] R/W 2’'h3 “00” : idle mode 
“01” : receive mode 
“10” : transmit mode 
“11” : transmit and receive 


SYN_CSN_SEL | [11:8] R/W 4’h0 S8 CD or SYNC signal maps to 
csn number 
“0x0001” selects cent as cd 
signal 
“0x0010” selects csn1 as cd 
signal 


CS_H_MD R/W Tho 3-wire Melody timing 1, csn high 
mode enable 


S3W POS [4:0] R/W 5’ho 3-wire mode, wir control 
8 position 
or the sync pulse position(the 
pulse will 
locates on top of bit N) 


6.15.5.2.5 SPI_CTL2 


Description : This register is used to configuration of the SPI interface 


Table 6-45 SPI_CTL2 register 
0x0010 Configure register (Reset 0x0000_0000) SPI_CTL2 


Bn |31 [so |29 [28 | 27 [26 | 2s | 24 [2s [22 |21 |20 [19 [ie | 17 fie 
[as 


Reserved 


Type 


S $ 7 g 7 7 S GE 


| Type ` 


Table 6-46 SPI_CTL2 register description 


fea [ro feo | SS 


DMA_REQ_SEL_SEL | [10] RW 1’b0 0:DMA TX and RX REQ 
independent 
1:DMA TX REQ are depended 
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TX_DMA_SEL 0: tx_dma_req keep 1 until 
receiving the tx_dma_ack 
1: tx_dma_req is “1” when 
tx_empty is “1”,else “0” 
RX_DMA_SEL 0: rx_dma_req keep 1 until 
receiving the rx_dma_ack 
1: rx_dma_req is “1” when 
rx_full is “1”,else “0” 
RX ONLY HLD [7] R/W 1’hO “0” : working on only receive 
Ñ 7 mode, when rxf_realfull is 
high, SPI will be held until 
rxf_realfull is low 
“1” > no holding 


IS_SLVD [5] R/W 1’ho “0” : master 
“1” : slave, only support 
microplus mode 


S3W RD STRT [4:0] R/W ShO Head data start bit, used for 3 
= wire mode and 3 wire 9bit RW 
mode. 
The 3 wire 9bit RW mode 
reuse this config registers, it 
indicated read data start 
position. 


6.15.5.2.6 SPI_CTL3 


Description : SPI RX FIFO FULL/EMPTY watermark 
Table 6-47 SPI_CTL3 register 


Pex Jo [oo [a> [= [2 [es [os [om [m= [= [a [mle le [ow fo 
[mone [mes 
e fo 
eb > SSES ES ES ES ES SSES 
fer [s [ue [oo [2 [nfo ls le | [oe [5 [* [> [2 | lo 
E El 


Type 


Table 6-48 SPI_CTL3 registetr description 


RXF_EMPTY_THLD | [12:8] R/W 5h10 Receive FIFO data empty 
threshold. Relative with 
rx_fifo_empty interrupt 


CC E 
RXF_FULL_THLD | [4:0] 5'h10 Receive FIFO data full 
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rx_fifo_full interrupt 


6.15.5.2.7 SPI_CTL4 


Description : This register is used to configuration of the SPI interface 
Table 6-49 SPI_CTL4 register 
0x0018 Configure register (Reset 0x0000_0000) 


Se ESSE ESE ESE ess H T 
C 


Reserved 


E i o 


A e OA 


Table 6-50 SPI_CTL4 CTR description 


HX Ee DO [15] working in only receive mode, 
“0” : SPI send all 0 to slave 
“1” : SPI send all 1 to slave 
IS FST [14] “0” : normal mode 
E “4” : fast mode 
Only used for slave mode 


PHS DLY [13:12] R/W Phase delay. Relate to fast 
T mode. 
When in normal mode, this bit 
is not used . Only used for 
slave mode 


SYNC_CLKMASK [11] R/W Tho “1” Mask out the first clock 
pulse in SPI mode 

SYNC_HALF [10] R/W 1’ho Sync_half, sync width is half 
spi_sck cycle 


IS RX ONLY R/W U “1”:receive data only. 
EE The bit should be written at 
last. 
Only used for master mode 
BLOCK_NUM R/W 9’hO Number of data words ready 
to receive in “receive only” 
mode. Only used for master 
mode. 
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6.15.5.2.8 SPI_CTL5 
Description : This register is used to configuration of the SPI interface 


Table 6-51 SPI_CTL5 register 
0x001C Configure register(Reset 0x0000_0000) 


pit |3i_[s0 [20 |26 | a7 [2s jas | 24 [2s [22 [21 [20 jie | ie UU 
Sasa 


Reserved 


ITVL_NUM 


[a ea ee eS S| oS es Se E 
LO ON 


Table 6-52 SPI_CTL5 register description 


ITVL_NUM [15:0] R/W 1670 For master, transmit data 
interval, programmable n from 0 
to 65535, delay is (n*4+3) clock 
cycle. 

For slave, max receive data 
interval. If the slave has not 
sampled the edge of spi_clk in 
the interval(n*4+3), slave will 
stop the receive process and 
send timout interrupt 


6.15.5.2.9 SPI_INT_EN 


Description : SPI interrupt enable register 


Table 6-53 SPI_INT_EN register 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1467 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


ESCHER EE T 
ES ESERCRERESERERERERESERESESERESER 
[sane [s OD 


Reserved 


Reserved 
E N N E NW 


N 
SS G [o [aw [wr [aw GES 


Table 6-54 SPI_INT_EN register description 


"e p RE 
Value 

mewone a faw o eaeoe 

eonen fa Jm THO | Trendineruptenable 9 

Peewee | [RW foo | whemplyinteruptenabie 

Esseg CD 


TIME OUT INT EN 


eg 
TXF_FULL_INT_EN 


RXF_EMPTY_INT_EN [1] 


Reserved o 


ao IL 
Tx_fifo_full interrupt enable 


Tho Rx_fifo_empty interrupt 
enable 


Rx_overrun_reg interrupt 
enable 


JW 

R/W 
enable 

R/W 

R/W 

R/W 


CE 


Tho 


6.15.5.2.10 SPI_INT_CLR 
Description : SPI interrupt clear register 


Table 6-55 SPI_INT_CLR register 
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fox [o [oo |e [xe [or [oe [os [ms [ms [@ [a [mo CHE 
[name [s ODD 


Reserved 


- : : T 


ape ëo wo [ee a 


Table 6-56 SPI_INT_CLR register description 


Field Name Reset Description 
Coa 


RX_END_INT. (px END NI On | [WO (mg | mg ` | Rx data end interrupt clear | data end | Rx data end interrupt clear _| clear 


TX_END_INT_ Des SEI Tx data end interrupt clear 


TIME EE INT_CLR Tho Write “1” clear slave mode 
timeout interrupt 

RX_OVF_INT_CLR Write “1” clear 
Rx_overrun_reg interrupt 


TXF_EMPTY_INT_CLR [3] WO Tho Write “1” clear Tx_fifo_empty 
interrupt 

TXF_FULL_INT_CLR [2] WO Tho Write “1” clear Tx_fifo_full 
interrupt 

RXF_EMPTY_INT_CLR [1] WO Tho Write “1” clear 
Rx_fifo_empty interrupt 

RXF_FULL_INT_CLR WO Tho Write “1” clear Rx_fifo_full 
interrupt 


6.15.5.2.11 SPI_INT_RAW 
Description : SPI interrupt raw status 


Table 6-57 SPI_INT_RAW register 
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fox [a [so [os [xe [or [oe [os [os [ms [@ [a [m [ole [7 [| 
[sane [emo OD 


Reserved 


- 


Type | S| 
Cm Ca Eat 


Table 6-58 SPI_INT_RAW register description 


Field Name R/W Reset Description 
Value 


RX_END_IRQ 1 ho Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 
slave. 


TX_END_IRQ Raw tx data end 
interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 


TXF_EMPTY_RAW_STS Raw txf_empty interrupt, 
This bit is set when the 
number of tx fifo data byte is 
less than the tx empty 
watermark value. Auto 
cleared when the condition 


disappears. 


DNF FULL HAW STS Raw rxf_full interrupt.This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME OUT BAM GIG [5] Tho Raw slave mode time out 
interrupt 

RX_OVF_RAW_STS [4] Tho Raw Rx_overrun_reg 
interrupt 


TX_FIFO_EMPTY_W Im [RO fani ` Ir empty_w(for debug) 
TXF_FULL_RAW_STS 2 Inn ` [tho | Raw Tx_fifo_full interrupt 
RXF_EMPTY_RAW_STS n) no ` [tht ` (pour o emp interrupt 
RX_FIFO_FULL_R ff) In tho Rxf_full_r(for debug) 
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6.15.5.2.12 | SPILINT_MASK_STS 
Description : IIS interrupt raw status 


Table 6-59 SPI_LINT_MASK_STS register 
n [o [eo [e [2 [or [es [os [ee CCC [oo [re [we [or [oe 


Reserved 


[ee 

Peset D E ESR CSR ES ES C E I T ES ES 

EN EE T 
TX 


RX 
Reserved 


TS 
ro [ro | Ro | Ro [ro fro | RO | Ro [ro Lee | 
rest Io Ze Je |e je je fe jo fo fo jo fe je fo [o |e | 


Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 
slave. 


TX_END_IRQ_MASK_STS ` Raw tx data end 
interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 


TXF_EMPTY_MASK_STS [7] Thi Txf_empty interrupt mask 
status. 

RXF_FULL_.MASK_STS Tho Rxf_full interrupt mask 
status. 

TIME OUT MASK GIG [5] Tho Slave mode time out 
interrupt mask status 


a _ = Rx_fifo_empty interrupt 
mask status 


h1 
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6.15.5.2.13 SPILSTS1 
Description : SPI RX FIFO write address and read address 


Table 6-61 SPI_STS1 register 


fox [s [oo [oo [xe [or [oe [os [ms [m [@ [a [m [oe [7 [| 
pews CS 


Reserved 


mame [Recon RO] MOOR 
S SSG ` Fer 
Table 6-62 SPI_STS1 register description 

Feianame [en [RW [reset vawe [Description | 
[axrwaoor [ties RENERT 
esne [si noise 
ae [ior Je [sm JE 


6.15.5.2.14  SPI_STS2 
Description : SPI status register 


Table 6-63 SPI_STS2 register 


rex [a [= |e [oo |e [= [os [m= fm [@ [x [|e Te [7 [| 
[none [Rael DD 


Reserved 


[eo 
Ga ete fe fo fo fo fo fo fo fo fo [o | 
Table 6-64 SPI_STS2 register description 
ogpen [en RW [Reset Value [Desorption | 
ES 
EE 


E Tho “1” transmit process 
0” idle state 
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"meega HTH E TT 


TXF_REAL_ FULL 1’hO TX FIFO is real full. (not 
relates to TX full threshold) 
| RXF_REAL_EMPTY | REAL_EMPTY so po om amoo | h1 RX FIFO has no data 


CAZA 1’ho RX FIFO is real full. (not 
relates to TX full threshold) 


TXF_EMPTY This bit is set when the 
number of TX FIFO data byte 
is less than the TX empty 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


TXF_FULL This bit is set when the 
number of TX FIFO data byte 
is larger than the TX full 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 

RXF_EMPTY This bit is set when the 
number of RX FIFO data byte 
is less than the RX empty 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


RXF_FULL Th This bit is set when the 
number of RX FIFO data byte 
is larger than the RX full 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


6.15.5.2.15 SPIDSPWAIT 
Description : This register is used for DSP control 


Table 6-65 SPI_DSPWAIT register 


fox [a [o [e Jæ [or [oe [os [ms [= [e [a [ml CHE 
pews 


Reserved 


Table 6-66 SPI_DSPWAIT register description 
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BDI TX SWT [7:6] HAN | 2'n0 Write data switch. 
2’b0: WDATA=PDATA; 
2’b1: WDATA={PDATAJ7:0], PDATA[15:8], 
PDATA[23:16], PDATA[31:24}}; 
2’b2: WDATA={PDATA[15:0], PDATA[31 :16]}; 


BDI HX SWT [5:4] HAN | 2’h0 Read data switch. 
Zb: RDATA=PDATA; 
2’b1: RDATA={PDATA|7:0], PDATA[15:8], 
PDATA[23:16], PDATA[31:24}}; 
2’b2: RDATA={PDATA[1 5:0], PDATA[31 :16}]}; 


SPI_DSPWAIT | [3:0] This register is used for DSP control 


6.15.5.2.16 SPI_STS3 
Description : This register is used to observe the status 


Table 6-67 SPI_STS3 register 


fox [a [o [e [xe [or [oe [os [ms [mw [e [a [m [oe [7 [0 | 
[sane [Reames OD 


Reserved 


Reserved 


Table 6-68 SPI_STS3 register description 


RX_CNT 9’hO working in only receive mode 
as master 


6.15.5.2.17 SPI_CTL6 


Description : This register is used to configuration of the SPI interface 


Table 6-69 SPI_CTL6 register 
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Pex [a [o [e Jæ [or [oe [os [ms [mw [e [a [m [oe [7 [| 
[wane [ma 


Reserved 


Table 6-70 SPI_CTL6 Ca description 


TXF_EMPTY_THLD C 8] 5h10 TX FIFO data empty threshold. 
Relative with rx_fifo_empty 
interrupt 


EIH ES 
TXF_FULL_THLD = R/W 5h10 TX FIFO data full threshold. 
Relative with rx_fifo_full 
interrupt 


6.15.5.2.18  SPI_STS4 


Description : SPI status register 


Table 6-71 SPI_STS4 register 


ESESESCRESESERESERERESESESESESDSER 
fees 


Reserved 


[Name [REO | Pvc EC 

BOO 

GR FO ee 

Table 6-72 SPI_STS4 register description 

Feianame [en [RW [reset vawe [Description | 

Te waon [uza feo fsm [Perro weas 
E 


73) fo [ono 
TXF_RADDR | [4:0] no Ian | TXFIFO read address 


6.15.5.2.19 SPI_FIFO_RST 
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Description : Used to reset TX/RX FIFO 


Table 6-73 SPI_FIFO_RST register 


fox [o [so |e [xe [or [oe [os [ms [= [@ [a [mo [eo [7 [| 
rame frome 


Reserved 


Table 6-74 SPI_FIFO_RST register description 


SPI_FIFO_RST R/W Tho “1”: reset all FIFOs. FIFO 
address will changed to 0 


6.15.5.2.20 SPI_CTL7 


Description : This register is used to configuration of the SPI interface 


Table 6-75 SPI_CTL7 register 


rex [s [so |x |ze [or [ze [os [ms [= EDHE HH CHE 
meme fem 


Reserved 


eS gS 
rat RGB | RGB | RGB 3 
Nez 565_ 666_ ee Lv Lv M Be SPI_LMODE CSN_I_SEL 
a a G SW ET 
S 
E 


Tie eee [ff ff fs 


Table 6-76 a register te 


Field Name R/W Reset Description 
Value 
DATA_LINE2_EN | [15] R/W 1: two data line function enable 
0: two data line function disable 


RGB565_EN [14] 1: enable RGB565 data format 
0: disable RGB565 data format 
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RGB666_EN [13] R/W 1: enable RGB666 data format 
0: disable RGB666 data format 

RGB888_EN [12] R/W 1: enable RGB888 data format 
0: disable RGB888 data format 

SPI_SLV_SEL [11] R/W 1: SPI slave in Low speed mode 
0: SPI slave in High speed mode 


SPI_SLV_EN [10] Used when SPI slave in High 
speed mode. 
1: enable spi slave rtx 
0: disable spi slave rtx 


DATA_IN_MODE Use for 3 wire 9bit RW mode and 4 
wire 8bit RW mode (SPI_MODE=5 
or SPI_MODE=6): 

0: Data in and data out of SPI 
share ope IO (SDA). 

1: Data in and data out of SPI use 
separated IO (SDI, SDO). 

SPL.RX_HLD_EN , 1: enable ahb2apb bridge read hold 
when rx fifo empty 
0: disable ahb2apb bridge read 
hold 

SPI_TX_HLD_EN | [7] R/W , 1: enable ahb2apb bridge write 
hold when tx fifo full 
0: disable ahb2apb bridge write 
hold 


TX_CMD_SET R/W 1700 1: select fmark as the dma request 
0: select software dma request 


SPI_MODE [5:3] R/W 2d0 Used for master only 
0: SPI_MODE disable 
1: 3 wire 9 bit, cd bit, SDI/SDO 
share one IO 
2: 3 wire 9 bit, cd bit, SDI, SDO 
3: 4 wire 8 bit, cd pin, SDI/SDO 
share one IO 
4: 4 wire 8 bit, cd pin, SDI, SDO 
5: 3 wire 9bit RW mode, 9 bit 
command and 8 bit read data, cd 
bit is enable. Design for LCD driver 
(GC9304C). 
6: 4 wire 8bit RW mode, 8bit 
command and 8 bit read data. Use 
CD PAD indicates command or 
data. Design for LCD driver 
(GC9304C). 


CSN_I_SEL [2:1] R/W 2’ho CSN select control: 
0: CSN 0 
1: CSN 1 
2: CSN 2 
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CSN_IN_ERR_SYNC2 Tho 1: indicates csn occurring a 
DE A 


CSN_IN_SYNC2 csn | esn for soe slave 


EE Cer? 

CSN_IE_CTL CSN IE output set(only slave) 
0: not support csn input 
1: support csn intput 


6.15.5.2.21 SPI_STS5 


Description : Used to observe csn error 


Table 6-77 SPI_STS5 register 
0x0050 Register description (Reset 0x0000_0000) SPI_STS5 


Bn fsı [so [20 [æ [27 jas |2s [2s |as [az |21 [20 [io [is [iz [16 | 
Name ( 


Reserved 


mwee eee C ae 


S Wë 


| Type | 


Table 6-78 SPI_STS5 register description 


6.15.5.2.22 SPI_CTL8 

Description : This register is used to configuration of the SPI interface 

Table 6-79 SPI_CTL8 register 

0x0054 Register description (Reset 0x0000_0000) SPI_CTL8 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 


Name | Reserved 


Type | RO 

Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
SPIL ` cD BE 

Name | CD_ = SPI_TX_DUMY_LEN SPI_TX_DATA_LEN_H 
BiT BIT2 SC 

Type RW | RW R/W R/W R/W 

Reset | 0 0 0 0 0 

Table 6-80 SPI_CTL8 register description 
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R/W Reset Description 
Value 
SPI_CD_BIT [15] Spi tx cd bit: 
0: indicates command 
1: indicates data 


SPI_CD_BIT2 Use for 4 wire 8bit RW mode. 
Determine CD PAD high or low in 
read data phase. 


CD DATA2 SEL i Second data line of two data line 
function select bit: 


0: DI PAD as second data line 
1: CD PAD as second data line 


RGB_PIX_MODE ' Two data line RGB dataformat 
mode: 


0: 1pixel. mode 
1: 2/3 pixel mode 


ma AL e 
SPI_TX_DUMY_LEN ` 1 [9:4] Spi tx dummy clock length 


SPI_TX_DATA_LEN_H | [8:0] R/W 4’h0 Indicates tx data length from tx 
fifo, High 4 bits of spi tx data 
length 


6.15.5.2.23 SPI_CTL9 


Description : This register is used to configuration of the SPI interface 


Table 6-81 SPI_CTL9 register 


rex [o [= [zo [oo [> [= [os [m [ms [@ ERER C3 
[rene [Res 


Reserved 


[eee 
eset ER EC EF E T 
jer [a5 [14 [as [a2 [as [to fo Je [7 fe [s [4 Js |2 |i [eo | 

(he chien 


SPI_TX_DATA_LEN_L 


zer T 
ES 


Table 6-82 SPI_CTL9 register description 


Field Name R/W Reset Description 
Value 


BPL TX DATA LEN L | [15:0] R/W i Indicates: spi tx data length 
from tx fifo, Low 16bit of tx 
data length 


6.15.5.2.24 SPI_CTL10 
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Description : This register is used to configuration of the SPI interface 


Table 6-83 SPI_CTL10 register 


fox [o [oo [eo [xe [or [oe [os [ms [= [@ [a [m [oe [7 [0 | 
rame frome 
e [Oo 
rect PPP PPP CH ES ES ES ES 


fen fs [es [os [e [wo fo fe |r [oe [s [* [5 [2 [+ e 


Table 6-84 SPI_CTL10 register description 


Field Name Reset Description 
Value 


RR E 
SPILRX_DUMY LEN 194) [RW e | KR rx dummy clock length 


SPI_RX_DATA_LEN_H = R/W 4’h0 Indicates receives data length 
from slave, high 4 bits of spi 
rx data length 


6.15.5.2.25 SPI_CTL11 


Description : This register is used to configuration of the SPI interface 


Table 6-85 SPI_CTL11 register 


CRE |e EHP [oe [os [ms [m= [@ [a [mo CHH 
[sane [femmes DD DD 


Reserved 


I ie aE ee aa ae 
Ph ten O 


SPI_RX_DATA_LEN_L 


ES 
ne Te 
E 


Table 6-86 SPI_CTL11 register description 


Field Name R/W Reset Description 
Value 


BPI RX DATA LEN L | [15:0] R/W 16°hO Indicates: spi receives data 
length from slave, Low 16bit 
of rx data length 
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6.15.5.2.26 SPI_CTL12 
Description : This register is used to configuration of the SPI interface 


Table 6-87 SPI_CTL12 register 


fox [a [so [eo [xe [or [oe [os [ms [= [@ [a [m [oe [7 [| 
ES 


Reserved 


Type 


Tele fe [7 |e [s | 
DW | SW_ 
RX_ RX_ 
REQ A 


Table 6-88 SPI_CTL12 register description 


Field Name R/W Reset Description 
Value 


= E aN 


SW_TX_REQ [1] WO Tho Software TX data request, for 
write LCD 

SW_RX_REQ WO Tho Software RX data request, for 
read LCD 


6.15.5.2.27 SPI_STS6 


Description : Used to observe tx data counter 


Table 6-89 SPI_STS6 register 


fox Jo [oo [a [2 [2 [es [os Joe [e [= a eo [ele [er ee 
rare [a 


Reserved 
Type 


EE 
Peset REES ES SSES J ES ES E 
ew e e e EE EE EE 
[Name pakra okr 
Twe [RO 
mal CREEEREN 


Table 6-90 SPI_STS6 register description 


TX_DATA_CNT | [15:0] IRO leng Tx data cnt 


6.15.5.2.28 SPI_STS7 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1481 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Kail SppEADr UN ) SL8541E Device Specification 


Description : Used to observe tx data counter 


Table 6-91 SPI_STS7 register 


Pex Jor [o [e [xe [or [oe [os [ms [= [e [a [m [oe [7 [| 
rame I 
e E 
eaj e CH ES ES ES ES ES 


fer ps [we fs HH ole e |r fe is [+ [se | fe | 
[name [rou [ro [ro [ro [ro [ro [ro [ronan 


Reset Jo Jo Jo fe fe Je fe je Je Je Joe [e [3AN CPi | 
Table 6-92 SPI_STS7 register description 

ogpen [BK [aw [reset Value [Desorption | 
ETT CH CH 
ETH [ro [omo GT 


6.15.5.2.29 SPI_STS8 
Description : Used to observe rx data counter 


Table 6-93 SPI_STS8 register 


rex Jo [= [e [e Jor Je Jes [= [e [e [x [| Te [7 [| 
[none [Rael DD 


Reserved 


fer [s fe [os [2 [nfo fs fe | fo [> [* [> [2 [+ lo 
[none T 
te [oe Eps 
rebel > PPP PPP Pee ee i 


Table 6-94 SPI_STS8 register description 


RX_DATA CNT | [15:0] SES Rx data cnt 


6.15.5.2.30 SPI_STS9 
Description : Used to observe rx data counter 


Table 6-95 SPI_STS9 register 
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fox [a [oo [oo [xe [or [oe [os [ms [mw [@ [a [m [oe [7 [| 
[wane [s OD 


Reserved 
me [RO 
pess ee ee oe 


Ce ae ee ae aS aS ee 


es [rou [ro [re [ro [ro [ro [ro [ronan 


Table 6-96 SPI_STS9 register description 
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6.15.6 Application Notes 


6.15.6.1 Programming Model 


CLKD 
SPI_CTLO 
SPI CTL1 Contig 
SPI_CTL4 Transmission 
SPI_CTL5 Mode 
SPI_CTL7 
Config RX/TX SPI_CTL3 
FIFO SPI_CTL6 
Sen Set RX/TX data 
SPI_CTL9 attribute 
SPI_CTL10 
SPI_CTL11 


Config DMA state SPI_CTL2 


When the DMA is enable, the SPI 
will use the DMA to control the 
transmission data flow in order 
to avoid use the resource of CPU 


Start transmintion 


Figure 6-85 programming model 


When control the SPI transmission, the control register must be set in correct mode. Here list some 
example of control register configuration method, for more detail information, please reference the 
chapter 1.1.5. 
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6.15.6.1.1 MICRO/PLUS mode program examples 


1. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 48M, SCK 24M, CS0 is valid, 
RX at negedge, TX at posedge, SCK idle phase being low, Program control register: 


Spi_clkd = 0x0001; 
Spi_ctl0 = 0x0e01; 
Spi_ctl1 = 0x3100; 
Spi_ctl2 = 0x0000; 
Spi_ctl3 = Ox1d1a; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1303; 
Spi_ctl7 = 0x0000; 
Spi_ctl8 = 0x0000; 
Spi_ctl9 = 0x0019; 
Spi_ctl10 = 0x0000; 


Spi_ctl11 = 0x0019; 


2. 16 bits per-channel, master, MCLK 80M, SCK 10M, only receive mode, ready to 
receive 0x1f words from slave, CS1 is valid, RX at falling edge, TX at rising edge, 
SCK idle phase being low,Program control register: 


Spi_clkd = 0x0003; 
Spi_ctl0 = 0x0d41; 
Spi_ctl1 = 0x1000; 
Spi_ctl2 = 0x0000; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x021f; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1010 
Spi_ctl7 = 0x0000 
Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0011 
Spi_ctl10 =0x0000 
Spi_ctl11 = 0x0011 


3. 8 bits per-channel, master, MCLK 48M, SCK 24M, CS2 is valid, RX at falling edge, 
TX at rising edge, SCK idle phase being high, LSB, dma_en, Program control register: 


Spi_clkd = 0x0000; 
Spi_ctl0 = 0x27a2; 
Spi_ctl1 = 0x3000; 
Spi_ctl2 = 0x0040; //bit[6], enable dma 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1010 
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Spi_ctl7 = 0x0000; 
Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0011 
Spi_ctl10 = 0x0000 
Spi_ctl11 = 0x0011 


MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, SCK 20M, CS0 is valid, 
RX at rising edge, TX at negedge, SCK idle phase being low, transmit only, Program 
control register: 


Spi_clkd = 0x0001; 
Spi_ctl0 = Ox0e02; 
Spi_ctl1 = 0x2000; // transmit only 
Spi_ctl2 = 0x0000; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1010 
Spi_ctl7 = 0x0000; 
Spi_ctl8 = 0x0000 
Spi_ctl9 =0x0011 
Spi_ctli0 = 0x0000 


Spi_ctl11 = 0x0011 
MICRO/PLUS mode, slave, 32 bits per-channel, RX at rising edge, TX at negedge, 
SCK idle phase being low, Program control register : 


Spi_clkd //no use when SPI working as slave , half SCK must have at least 4 
system(MCLK) clock cycle. 


Spi_ctl0 = Ox0f02; 
Spi_ctl1 = 0x3000; 
Spi_ctl2 = 0x0020; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0080; 
Spi_ctl6 = 0x1010 


MICRO/PLUS mode, slave, 8 bits per-channel, RX at falling edge, TX at rising edge, 
SCK idle phase being low, TX only/ RX only, Program control register: 


Spi_ctl0 = 0x0e21; 
Spi_ctl1 = 0x2000(TX only); / spi_ctl1 = 0x1000(RX only) 
Spi_ctl2 = 0x0020; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0090; 
Spi_ctl6 = 0x1010 
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6.15.6.1.2 


6.15.6.1.3 


SYNC mode program examples 


Only work in master mode. 
Relative register: spi_ctl0[15:14], spi_ctl1[4:0], spi_ctl1[11:8], 


1. 


SYNC mode, master, 32 bits per-channel, MCLK 48M, SCK 12M, RX at rising edge, 
TX at falling edge, CSO is valid , and signal sync maps to cs2, Program control 


register: 

Spi_clkd = 0x0001; 

Spi_ctl0 = 0x4a02; //bit[14] enable sync mode, bit[15] = 0 means positive pulse 
Spi_ctl1 = 0x3400;// sync pulse position will locate on top of bit0, sync maps to cs2 
Spi_ctl2 = 0x0000; 

Spi_ctl3 = 0x1010; 

Spi_ctl4 = 0x0000; 

Spi_ctl5 = 0x0000; 

Spi_ctl6 = 0x1010 

Spi_ctl7 = 0x0000; 

Spi_ctl8 = 0x0000 

Spi_ctl9 =0x0011 

Spi_ctli0 = 0x0000 

Spi_ctl11 = 0x0011 


4-WIRE(S8) mode program examples 


only work in master mode and only operation write being supported, TX at falling edge 


relative register: spi_ctl1[7], spi_ctl1[11:8]. 


1. 


S8 mode, 8 bits per-channel, TX at falling edge, CSO is valid and signal CD maps to 


csi, program control register: 
Spi_ctl0 = 0x2e21; 
Spi_ctl1: 0x3280; 
Spi_ctl2 = 0x0000; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctls = 0x0000; 
Spi_ctl6 = 0x1010 
Spi_ctl7 = 0x0000; 
Spi_ctl8 = 0x0000 
Spi_ctl9 =0x0011 
Spi_ctli0 = 0x0000 
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Spi_ctl11 = 0x0011 


6.15.6.1.4 3-WIRE mode program examples 


Only work in master mode. 
Relative register: spi_ctl0[15], spi_ctl1[4:0], spi_ctl1[5], spi_ctl1[6], spi_ctl2[4:0] 
1. timing1(TX RX at falling edge), 16 bits per-channel, CSO is valid, read command 


polarity is high, w/r control position is 8, read data start bit is 7, program control 
register: 


spi_ctl0 = 0x0e43; 
spi_ctl1 = 0x3068; 
spi_ctl2 = 0x0007; 


2. timing2(TX RX at rising edge), 16 bits per-channel, CS0 is valid, read command 
polarity is low, w/r control position is 8, read data start bit is 7, program control register: 


spi_ctl0 = Oxae43; 
spi_ctl1 = 0x3068; 
spi_ctl2 = 0x0007; 


6.15.6.2 GC9304C LCD driver Programming Model 


6.15.6.2.1 8 bit read program examples 


CS | \ 
= $ x i 
sa SORO EEREERERR 


SCK 


~ >a > 
command Read out data 


Figure 6-86 8 bit read process timing 


Only work in master mode, TX at falling edge and received at rising edge. Use 9bit 3 wire RW mode. 1 
command bit, 8 bits output data and 8 bit input data per-channel, no dummy cycle. 


Spi_ctl0 = 0x2e41 
Spi_ctl1= 0x3100 

Spi_ctl2 = 0x0000 
Spi_ctl3 = 0x1010 
Spi_ctl4 = 0x0000 
Spi_ctl5 = 0x0000 
Spi_ctl6 = 0x1010 
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Spi_ctlI7 =0x0028 3 wire 9bit RW mode 
Spi_ctl8 =0x0000 

Spi_ctl9 =0x0011 

Spi_ctl10 = 0x0000 

Spi_ctl11 = 0x0011 

Spi_ctl12 = 0x0002 


6.15.6.2.2 24/32 bit read program examples 


ia command ch Read out data d 


Figure 6-87 24/32 bit read process timing 


Only work in master mode, TX at falling edge and received at rising edge. Use 9bit 3 wire mode and 4 
wire 8bit mode. The read transfer divided into 2 transactions. The first one send 1 command bit and 8 
bits output command data, the second transaction received 24/32 bit read data use 4 wire 8bit mode. 


command Read data(24/32bit) ————_ 


3 wire 9bit mode 4 wire 8bit mode 


Figure 6-88 2 transactions of read transfer process 

1. 3 wire 9 bit mode transmit command 

Spi_ctl0 = 0x2e21 

Spi_ctl1 = 0x2100 

Spi_ctl2 = 0x0007 

Spi_ctl3 = 0x1010 

Spi_ctl4 = 0x0000 

Spi_ctl5 = 0x0000 

Spi_ctl6 = 0x1010 

Spi_ctl7 = 0x0008 3 wire 9 bit mode 

Spi_ctl8 =0x0010 TX dummy length=1 

Spi_ctl9 =0x0001 

Spi_ctli0 = 0x0000 
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6.15.6.2.3 


Spi_ctl11 = 0x0001 
Spi_ctl12 = 0x0002 
2. Read data in 4 wire 8bit mode 
Spi_ctl0 = 0x2e01 32bit data 
Spi_ctl1 = 0x1100 
Spi_ctl2 = 0x0007 
Spi_ctl3 = 0x1010 
Spi_ctl4 = 0x0000 
Spi_ctl5 = 0x0000 
Spi_ctl6 = 0x1010 
Spi_ctl7 = 0x0018 4 wire 8 bit mode 
Spi_ctl8 =0x0000 
Spi_ctl9 =0x0001 
Spi_ctli0 = 0x0000 
Spi_ctl11 = 0x0001 
Spi_ctl12 = 0x0001 


Two data line mode program examples 


SL8541E Device Specification 


DO ANNU LLL) 


SONS = OI 


SCK 


Figure 6-89 two data line mode timing 


Only work in master mode, TX at falling edge and received at rising edge. Use 9bit 3 wire mode send 
RGB data. In this mode, DI pin is second data line. 


1. 3 wire 9 bit mode transmit RGB data (RGB565) 
Spi_ctl0 = 0x2e21 
Spi_ctl1 = 0x2100 
Spi_ctl2 = 0x0007 
Spi_ctl3 = 0x1010 
Spi_ctl4 = 0x0000 
Spi_ctl5 = 0x0000 
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6.15.6.3 


6.15.7 


1. 


Spi_ctl6 = 0x1010 

Spi_ctlI7 = 0xc008 3 wire 9 bit mode, enable two data line, data format RGB565 
Spi_ctl8 = 0x0000 

Spi_ctl9 =0x0001 

Spi_ctli0 = 0x0000 

Spi_ctl11 = 0x0001 

Spi_ctl12 = 0x0002 


Programming Notes 


only receive mode 


as master: set spi_ctl4[9] = 1 and set spi_ctl1[13:12] = “01” and program 
spi_ctl4[8:0] to N, means enable rx only mode , and ready to receive N words from 
slave. 


as slave: set spi_ctl1[13:12] = “01” , the received number depending on master the 
posedge of is_rx_only(spi_ctl4[9] = 1) will trigger the process, so SW should write to 
“0” first, then write to “1” to this bit. 


fast mode 


used for slave mode. In slave mode, half SCK must have at least 4 system clock 
cycle. 


When SCK < 14X MCLK, recommend to use fast mode. 
8X : is_fst(spi_ctl4[14] ) =1, phs_dly([spi_ctl4[13:12]] = 1 
10X : is_fst=1, phs_dly =2 
12X : IS_fst=1, phs_dly = 3 


In salve mode, spi_ctl5[15:0]* Tclk_spi should not be such smaller than Tspi_sck, so 
as not to make SPI stop transfer. 


DMA enable 

a) DMA should be configured first 

b) Program SPI control register except spi_ctl2[6] 
c) Write spi_ctl2[6] at last 


When change SPI control register configuration , SW should ensure: 
a) tx_fifo is real empty at first 

b) then, rx_fifo is real empty 

c) change SPI control register 


New feature 


Support csn input in slave mode. 
Add csn_ie_ctl register to control csn input ie when slave 
Add csn_i_sel[1:0] register to select csn when slave 


Spreadtrum Communications, Inc., Confidential and Proprietary 1491 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


6.15.8 Clock Path 


6.15.8.1 Master mode 


clk_spi 


pad_in_spi_sck pad_out_spi_sck 


PCLK 


Figure 6-90 master mode clock path 
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6.15.8.2 Slave low speed mode 


pad_in_spi_sck 


pad_in_spi_sck H 


PCLK 


Figure 6-91 slave low speed mode clock path 
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6.15.8.3 Slave high speed mode 


clk_spi clk_spi_slv_rx 


pad_in_spi_sck 
pad_in_spi_sck 
clk_spi_slv_tx 


spi_ckg1_s 


clk_r 


txf_fctl 


clk_w 


rxf_fctl 


PCLK 


spi_rf 


spi_top 


Figure 6-92 slave high speed mode clock path 
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6.15.9 Reset 


rst_spi_s_n 


rel sept sin 


rst_spi_n 


PRESETn 


Spi_slave1 
rst_spi_n 


fl rst_spi_mux_n 
+ 
0 


- Spi_slaveOd 
rst_spi_sO_n 


Spi_slave 


ptest_scan_mode 


rst_scan_n + 


Es | =m 
sft_fifo_rst 


[> 


Tx_fifio 


cik <b 


Rx_fifio 


Figure 6-93 spi reset logic 


Table 6-97 SPI reset signal description 


rst_spi_n Input SPI core reset signal, low active. | Core logic reset, SYNC with 
clk_spi clock domain. 


n 


SPI TX RX logic reset for slave Because of clk_spi may no 


HS mode. 


active clock in HS slave 
mode, so it connected to 
PCLK domain reset signal. 


PRESETn Input APB bus reset. Connected to system bus 
reset for APB. 
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6.16 Spi_hs_ top 


6.16.1 Overview 


SPI_HS is a serial synchronous communication interface. SPI block enables the device to interface 
with SPI peripherals (i.e. A/D converters, display drivers, EEPROMs etcs.) It consists of a serial shift 
register with serial data input, serial data output and serial shift clock. The shift clock can be selected 
from either an interval source or an external source. Operating the SPI with the internal clock source is 
called the Master mode of operation. Similarly, operating the SPI with an external shift clock is called 
the Slave mode of operation. SPI module support MICROWIRE/PLUS mode, sync mode , s8 mode 
and 3-wire mode. Only in MICROWIRE/PLUS mode, master and slave both be supported. This 
document defines function and configuration of SPI block. SPI HS include two blocks, SPI controller 
and SPI phy. 


6.16.2 Features 


e Compliant with the SPI standard 

e Support MICRO/PLUS mode, SYNC mode, S8 mode and 3-wire mode 

e Serial clock with programmable frequency , polarity 

e Wide selection of SPI word lengths ranging from 1 to 32 bits 

s Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
e Master / slave 

e data transmit or receive with MSB first or LSB first 

e Transmit only/ receive only / transmit and receive mode 

e ` For only receive mode , the length of words ready to receive form the slave can be 
programmed 

The intervals of two SPI frames can be programmed 

Supports DMA 

interrupts for FIFO events and transfer events 

The polarity and position of the sync can be configured 

As slave transmit phase adjustable 

TX/RX FIFO address can be reset 

Support csn input in slave mode 

Little endian default 

Supports higher speed data transfer mode for slave 

Supports higher speed data transfer mode for master 


6.16.3 Signal Description 
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Figure 1 Architecture of SPI module 


6.16.4 Function Description 


The SPI master mode supports communication with one independent SPI devices. SPI initiates a data 
transfer on the data lines (spi_do and spi_di) and generate clock (eck) and control signals(spi_ncsi). 


Write data to this Spi_txd register initiates a character transmission through TX FIFO, the pointer 
txf_wr_address will increase. All data ready to send must be written into the TX FIFO first, thenoccurs 
in transmit line. 


Data sampled from receive line is placed in RX FIFO first. When the data number in the RX FIFO is 
more than the receive data full threshold value, an rxf_full interrupt is generated. MCU will read data 
from RX FIFO as soon as receiving the interrupt. 


SPI MCLK 
bi MCLK 
CLK generator E 
clk_spi 
PCLK Domain | v i 
l 
ee SPI control SPI SCK ee 
register generator 
l 
lL | l 
RX/TX FIFO SPI RX/TX i N Se 
control E control i i 
m~~ SD 
RE 50 Domain | __ dk sg Domain ` i 
RX/TX data FIFO 
Figure 2 Diagram of SPI Master 
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ea ae SCK Domain | 
[| | 
APB bus | spi_do 


APB bus 


Figure 3 Diagram of SPI Slave 


MICROWIRE/PLUS work mode 


MICROWIRE/PLUS is an enhancement of the MICROWIRE™ synchronous serial communications 
scheme, originally implemented by National Semiconductor's COP400 family microcontrollers. It has 
three wires, SI (serial input), SO (serial output), and SK (serial clock). The input data one the SI is 
shifted high order first into the chip; the output data is shifted out high order first from the Most 
Significant Bit (MSB) on SO. The SK clock is generated internally for the master mode. One burst has 
8 data bits. The input data is captured on the rising edge of SK. Following is the timing diagram. 


1 2n*Tdata i 1 2n*Tdata } 
H H 


Figure 4 MICROWIRE/PLUS Timing (CPOL=0, CPHA=0) 


1 2n*Tdata i} 1 2n*Tdata 1 
H H x H 


SK K ` ` ` 
0 ` Q ` 
— \ ` ` ` 
U ` L H ei H U H 
N U H H | H id H 
we a 4 a EA 
o X tooi e Ve Dë 
1 H H H 
H H H H 


Figure 5 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 
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1 2n*Tdata i 1 2n*Tdata i 
H H 


so 


Sl 


Figure 6 MICROWIRE/PLUS Timing (CPOL=1, CPHA=0) 


1 2n*Tdata i 1» 2n*Tdata } 
D D U D 


Figure 7 MICROWIRE/PLUS Timing (CPOL=1, CPHA=1) 


In the normal mode data is shifted in on the rising edge of the SCK clock and data is 
shifted out on the falling edge of the SCK clock. It is also allow an additional Alternate 
SCK Phase Operation. In the alternate SCK phase operation, data is shifted in on the 
falling edge of the SCK clock and data is shifted out on the rising edge of the SCK clock. 


To configure SPI for this mode, just enable SPI clock in global control register, program 
spi_ctl0 control register, enable RX data shift in at SCK rising edge(spi_ctlO[0] = 1), and 
enable TX data shift out at SCK falling edge(spi_ctlO[1] = 0), set transmit data bit number 
to 8. Also program spi_clkd according to MCLK and SCK clock rate. Leaving other 
control register with default value. When put data into TX FIFO, the SPI will send and 
receive an N bit data at the same time. 


The clock phase and TX/RX data timing is programmable to meet other requirements. For 
example, for: 


N = 8, CSO, CPOL=0, CPHA =0 timing as Figure2, set spi_ctl0 = Ox0e22 

N = 8, CSO, CPOL=0, CPHA =1 timing as Figure3, set spi_ctl0 = Ox0e21 

N = 8, CSO, CPOL=1, CPHA =0 timing as Figure4, set spi_ctl0 = 0x2e22 

N = 8, CSO, CPOL=1, CPHA =1 timing as Figure5, set spi_ctl0 = Ox2e21 

CPOL=0 means SCK idle phase is low, maps to spi_ctl0[13] = 0; 

CPOL=1 means SCK idle phase is high, maps to spi_ctl0[13]=1; 

CPHA decides SPI working in normal mode or in the alternate SK phase operation. 
CPHA maps to ctl0_reg[1:0], 


“10” (CPHA=0) means output data at negedge of clk while receiving data at posedge of 
clk 


“01”(CPHA=1)means output data at posedge of clk while receiving data at negedge of 
clk 


“00” and “11” are not available in this mode 
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6.16.4.2 Synchronous SPI 


Besides SCK, SDI, SDO, Synchronous SPI provides the fourth pin as a synchronous signal. It 
generates single bit width pulse on one of the TX/RX bit position. On slave side, it tells when to latch 
the received byte and prepare the next data for transmit. 

If enable sync mode by setting ep cO register bit14, the sync pulse will appear on the last bit. If 
program spi_ctl1 register bit 4~0 to N, the sync pulse will locates on top of bit N. The SYNC bit can be 
program output to one of the 4 chip select pins by setting spi_ctl1[11:8]. 


2n*Tdata 


SYNC i ' / a 


SO 
(LSB) 
Figure 8 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 
6.16.4.3 4-wire Serial Interface(s8) 


SL8541E SPI supports 4-wire serial interface, which required by LCD driver like ULTRACHIP UC1607. 
Only write operations are supported in this mode. Pin CS is used for chip select and bus cycle reset. 
Pin CD is used to determine the content of the data been transferred. On each write cycle, 8 bits of 
data, MSB first, are transmitted on falling SCK edges. If CD=0, the data byte will be decoded as 
command. If CD=1, this 8-bit will be treated as data. Pin CD is examined when SCK is pulled low for 
the LSB(DO) of each burst. The maximum SCK frequency required is 5MHZ. 


To enable SPI working in this mode, all settings are same as program MICROWIRE except to enable 
TX data shifting out at SCK rising edge. Also need to set spi_ctl1 control register bit7, enable s8 mode, 
and assign the CD signal output from one of the four CS pins by programming bit11~8. Please pay 
attention to not mapping CD to the same CS pin used for LCD chip select. For example using CSO as 
chip select, using cs1 as CD, we should program spi_ctl0 register bit11~8 “1100” and programming 
spi_ctl1 register bit11~8 “0010”. 


nxTclk 


Figure 9 4-wire Serial Interface (s8) Timing 
(3) SW write 9 bits data to TX FIFO while ctl0_reg[6:2]] program to 8. Bit 8 is used to 
control CD signal, and bit[7:0] will be used to transmit to slave. 


(4) SW Set SPI_CD_BIT, this bit will be connected to SPI_CD pin, will be used to 
transmit to slave 


6.16.4.4 3-wire Serial interface 


The 3-wire serial interface is required by Sound Generator Chips like OKIML2860. SDO works as an 
in/out pin because data has to be read/write through the same pin. SCK is the serial clock, output data 
from SDO change at clock falling edge, input data is sampled at falling edge. See Figure 8. There is 
also an alternate SCK phase operation, data output at clock rising edge and input data is sampled at 
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rising edge. See Figure 12. One burst has 16 bits. 7 address bits sent first. Bit8 is command bit. “1” 
means writing 8 bits data to the slave. “0” means reading 8 bits data from the slave, the read data 
address in slave is the 7 bits address sent in the same burst. 


Data Write Timing 1 


1 2 3 4 5 6 7 8 9 10 oan 15 16 
aA > 
Leen léien t t 
Tey Lu SHCH1 "enen 


<>. L 
sc 
SDI X A[6] X AIS) X AIS) X WE X AIS) x WA X A[0] A w A D[7] X DIS) Y S y DN] X Din) 4 


INDEX DATA "RR <= 


Data Read Timing 1 


cs 
scx TLIILIILIIIII III WWW LT! 


o xu 
Lier: 

GLSH1 t t 

tsn: for SHCH1 “CHSH1 
=} | 
SC 
SDI X A[6] X AIS) X AI) X AIS) X AIS) X Att] X A[0] Y R XX DI) X Di Y 7 H Di] X Din) X 
INDEX zz DATA = —— 


Figure 10 3-wire Serial InterfaceTiming 1 


Data Write Timing 2 


ck | LIONS LU LULU OI 


x E 
tercratersne 
t t 
K. Lë SHCH2 “CHSH2 
tsc 
SDI C A[6] A AIS) X AI) H WE X AIS) X Wu X AO] H W re D[7] X DIG) Y Ñ Y WA X Di) X 
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Data Read Timing 2 


cs \ Z 
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Figure 11 3-wire Serial InterfaceTiming 2 
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To program SPI in this mode, set spi_ctlO control register to 0x0e43 ‚means 16bits sent in one burst, 
TX at clock falling edge, RX sample at clock falling edge, CS maps to cs0. Set spi_ctl1 to Ox3028 , 

means to enable 3-wire mode, command bit is bit8. Set spi_ctl2 to Ox07 , the read data starts from 
bit7. Then put 16 bits data into TX FIFO, and receive 8 bit data from RX FIFO. 


If set spi_ctl1 bit6 to “1”, signal CS will change to low before half cycle of the first edge of SCK, and go 
high after half cycle of the last edge of SCK . 


To program alternate SCK phase timing as Figure 9, set spi_ctlO bit13 to “1”, other setting are same as 
timing 1. 


When set spi_mode=1 / 2 , cd bit will be send out with data together and be put to bit 8 position. 


spi_cd_mode & 
tx_pos tx_en 


TX FIFO Shift register 


spi_cd_bit 


Figure 12 spi_cd_mode 


Support cd bit be transmitted with data together. Set SPI_CD_BIT, put it to bit 8 position when transmit 
out from tx shift register. 


sx LLL LL F 
sm ——{ox[ or [oe [os [oP] [ [| 


Figure 13 spi_cd_mode 


When set spi_mode = 1 /3 , spi_d_oe is controlled by is_rx_only bit, when set is_rx_only 
bit, spi_d_oe is 0, and spi_d_ie is 1. 
Logic description: 


S3W_po s3w_md 
= 


s3w_md 


spi_d_o 
s3w_rd_strt r 


Figure 14 spi_3w_mode 
6.16.4.5 Dummy control 
SPI controller supports write and read configurable dummy clocks. 
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For TX mode, dummy clock number is controlled by SPI_TX_DUMY_LEN, which set dummy clock 


number when write LCD. 


CS 
SEH CET | // 
SDO/SD 
pcx] D7 | oe | D5 | D4 | Do3 | D2 | vt | o DCX | D7 
Dummy clock 


Figure 15 TX Dummy waveform 
For Rx mode, dummy clock number is controlled by SPI_RX_DUMY_LEN, which set dummy clock 


number when read LCD. 
TX RX 
cs 


|. // 


Dummy clock 


Sek III 


SDO D2 Di 


SDI 


Figure 16 RX Dummy waveform 


6.16.5 SPI Slave Design 


6.16.5.1 SPI Slave Clock 


spi_slv_sck_mode 


fifo_clk_r PCLK 


fifo -clk 


PCLK 


tx fifo 


PCLK fifo_clk_ fifo_clk_r PCLK 


rx fifo 


Figure 17 SPI Slave Clock 
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ng_tx 


ptest_scan_mode 


spi_slv_sck_mode 


M clk_spi_slv_tx 


tx logic 


X 


spi_csn_i clk_spi_slv_rx 


rx logic 


Figure 18 SPI Slave TX and RX Clock 


6.16.5.2 SPI Slave Reset 


APB 


PRESETn 
spi_slv_soft_rst 


| 

| . 
PCLK Domain I SCK Domain 
| 


Figure 19 SPI Slave Reset 


6.16.5.3 SPI Slave TX 
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PCLK Domain | SCK Domain TX mode 


clk_spi_slv_t{ 


SE 

frame. end Te | 

| 

| TX mode l 

L L Frame length i 


Figure 20 TX logic structure 


After TX FIFO ready data, load TX FIFO data to tx_buf0 and (Y bur 
Waiting master send serial clock to slave 


Host start send 


Spi slave tx fifo x 
serial clock 


4 Frame length = N 
prepare data 


sck_i 


sck_i_inv 


tx_buf_sel 


reg_load_flg 


tx_buf0[31:0] X DO[31:0] X D2[31:0] 
tx_buf1 [31:0] X D1[31:0] 
tx_pos 0 X 1X 2 H N-1 0 
spi_do BITO BIT1X BIT2 Y H BITO 
P ER W N-I 


Figure 21 TX timing chart 
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6.16.5.4 SPI Slave RX 


PCLK Domain | | SCK Domain 


APB bus 


Figure 22 RX Logic structure 


@ According to SPI interface timing mode requirements , clock generator generates clk_spi_slv_rx 

@ Rx pos counter count clk_spi_slv_rx, generating rx_buf_sel signal during the last clock per frame. 
If rx_buf_sel=0, sample the serial data input to rx_buf0, otherwise sample to rx_buf1. 

@ Synchronize the rx_buf_sel signal to PCLK domain, get the edge , and generate rx_wr_req. fetch 
data from rx_buf0, write to FIFO during the rising edge , and x burn during the falling edge. 


Host start send Frame length = N 
serial clock 


dk aR dR ë OTU. i 
0 
spi_di BITO X 


TX CHL 0 X 1 Y 
rx_buf0[31:0] X DO[31:0] 
rx_buf1[31:0] D D2[31:0] 


rxf_wr_req | | | | 


Figure 23 RX timing chart 


6.16.5.5 SPI_HS Slave Clock 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1506 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


T pad.) T dk goen 
PAD 


clk_spi_slv_t 


spi_do 


pin_p buf 


Figure 24 SPI_HS Slave Clock Path 


When TX transmission mode, loop timing delay from sck in to spi_do is : T_dly = T pad 1 + T_clk_gen 
+ T_tx + T_pad_o. according to SPI timing requirement, send data during rising edge of SCK, and 
sample data during falling edge of SCK. Otherwise, send data during falling edge of SCK, and 
sampling data during rising edge of SCK, so, timing should satisfied T_ck /2 — T_dly > T setup. 


T_ck/2 


sck_i 


clk_spi_slv_tx 


Figure 25 Slave Clock Delay Path 


6.16.6 | Control Registers 


6.16.6.1 Memory map 
ARM base address: Ox8e00_ 2000 


Offset o. 
D [Name ennes O 


Write data to this address initiates a 
0x0000 SPI_TXD character transmission through tx FIFO 

Read this address retrieve data from rx fifo 
0x0004 SPI_CLKD Clock divider bit 0 to 15. Divider is (n+1)*2 
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Zi [Mame Ireme 


{rx_dummy_cnt[5:0], 
Je "D SF 6’d0,rx_data_cnt[19:16]} 


6.16.6.2 Register Descriptions 


6.16.6.2. 1 SPI_TXD 


Description : Transmit word or Receive word 
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Pex [a[o |e Taa ana TSTST 
mel 


SPI_TXD 


resa] o o HH HHEH 
n [suele eee TSTST 


SPI_TXD 


S 
EESESESKSESESESESESESESESER 


Field Name Type | Reset Description 
Value 


SPI_TXD [31:0] W/O EE Write data to this address initiates a character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.16.6.2.2 SPI_CLKD 


Description : Clock divisor bit 0 to 15 


Clock divisor (Reset 0x0000_0003) 
Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name PCS O O 


Reserved 
we fC 
Fese: A 
RE ER e a E e 


SPI_CLKD 


SPI_CLKD 
Reset | o. 


Field Name Type | Reset Description 
Value 


SPI_CLKD [15:0] R/W 16’h3 Specify the clock ratio between spi_sck and clk_spi. 
If clk_spi runs at 48 MHz, and spi_sck runs at 
12MHz, SPI_CLKD should be 1, 
spi_sck = clk_spi/2(n+1). 
If IS_FST bit is assert, the valid SPI_CLKD is 0, 1, 2 
and 3. 


Note: 


When work in the slave mode, the frequency of spi_sck depends on the SPI master, so the register 
SPI_CLKD is not used . 
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6.16.6.2.3 SPI_CTLO 


Description : This register is used to configuration of the SPI interface 


en [o [o|] |e aana 
C 


Reserved 


AR SYN | SCK Res 
CG S eis Se SPI_CSN_PRE LSB CHNL_LEN 
Type BE ONE 


SYNC_POL [15] R/W 1’hO Sync_polarity, positive or 
negative pulse for SPI or 
3-wire mode ,read command 
polarity 


sac ra 
soe Je 


(EREECHEN 


SPI_CSN_PRE R/W A ht 1 bit chip select. 
“0”: csO is valid 
“1”: cs0 is invalid 


LSB [7] R/W Tho In default, The input data is 
shifted high order first into the 
chip; the output data is shifted 
out high order first from the 
Most Significant Bit (MSB) on 
SO. When this bit is set, the 
data will be shift out or in from 
the LSB 

CHNL LEN [6:2] R/W 1’ho Transmit data bit number. 

E “0” : 32 bits per word 
“1” : 1 bits per word 
“31”: 31 bits per word 

NG_TX [1] R/W Thi “1” enable TX data shift out at 
clock neg-edge 

NG_RX R/W Tho “1” enable RX data shift in at 
clock neg-edge 
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6.16.6.2.4 SPI_CTL1 


Description : This register is used to configuration of the SPI interface 


0x000C Configure register (Reset 0x0000_3000) SPI_CTL1 


Br st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 2 | 22 | 2 | 20 | 9 | 10 | 17 | 16 


Reserved 


EEE eee 
nest S a eS ae ee lee ES SES 
RER EE EE EES 


CS 
Reserved RTX_MD SYN_CSN_SEL BR. Hom | Saw Sau POS 
MD p | Mi 
Type | o | w R Rl RW am" 
reset Eeklo feele tee teftelevlx 


sa fo fo GooS 


RTX_MD [13:12] R/W 2’h3 “00” : idle mode 
“01” : receive mode 
“10” : transmit mode 
“11” : transmit and receive 


SYN_CSN_SEL | [11:8] R/W 4’hO S8 CD or SYNC signal maps to 
csn number 
“0x0001” selects cent as cd 
signal 
“0x0010” selects csn1 as cd 
signal 
In SPI_HS it must be 0x0000 
and disable sync and s8 mode 


CG Ers 


S3W_MD 


L 


6.16.6.2.5 SPI_CTL2 


“1” : enable S8 mode 
Tho 3-wire Melody timing 1, csn high 
mode enable 


R/W Eh 3-wire mode, wir control 
position 
or the sync pulse position(the 
pulse will 
locates on top of bit N) 


Description : This register is used to configuration of the SPI interface 
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TTS Taala aana 


Reserved 


isi fo eo [| | 


DMA_REQ_SEL_SEL | [10] RW d 0:DMA TX and RX REQ 
independent 
1:DMA TX REQ are depended 
on RX REQ status 


TX_DMA_SEL R/W 0: tx_dma_req keep 1 until 
receiving the tx_dma_ack 
1: tx_dma_req is “1” when 
tx_empty is “1”,else “0” 
RX_DMA_SEL R/W 9 0: rx_dma_req keep 1 until 
receiving the rx_dma_ack 
1: rx_dma_req is “1” when 
rx_full is “1”,else “0” 

RX ONLY _HLD ' “0” : working on only receive 
mode, when rxf_realfull is 
high, SPI will be held until 
rxf_realfull is low 
“4” : no holding 

AL Wale “0” : master 
“1” : slave, only support 

microplus mode 

S3W_RD_STRT [4:0] R/W 5’hO Read data start bit ,used for 3- 

wire mode 


6.16.6.2.6 SPI_CTL3 


Description : SPI RX FIFO FULL/EMPTY watermark 
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TTS Taala aaa 
C 


ef 

ESSESESESESESESESESESESES SES SES 

REES ENEE 

EE eeno e e 
Oe 


Reserved 


RXF_EMPTY_THLD CO 8] 5h10 Receive FIFO data empty 
threshold. Relative with 
rx_fifo_empty interrupt 


mera fra o oo CS 

RXF_FULL_THLD = R/W 5h10 Receive FIFO data full 
threshold. Relative with 
rx_fifo_full interrupt 


6.16.6.2.7 SPI_CTL4 


Description : This register is used to configuration of the SPI interface 


TTS Taala aana 
C 


Reserved 


y ` 


RX ONLY DO [15] R/W 1’hO working in only receive mode, 
~ ~ “0” : SPI send all 0 to slave 
“1” : SPI send all 1 to slave 
IS FST [14] “0” : normal mode 
“1” : fast mode 
Both for matser mode and 
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mode SPI_SCK must be 
quicker than 1/8 spi_clk 


PHS DLY [13:12] R/W >ho Phase delay. Relate to fast 
8 mode. 
When in normal mode, this bit 
is not used . Only used for 
slave mode 


SYNC_CLKMASK [11] R/W Tho “1” Mask out the first clock 
pulse in SPI mode 


SYNC_HALF [10] R/W 1’ho Sync_half, sync width is half 
spi_sck cycle 

IS RX ONLY R/W 1’ho “4{”:receive data only. 

7 The bit should be written at 

last. 
Only used for master mode 

BLOCK_NUM R/W 9’hO Number of data words ready 
to receive in “receive only” 
mode. Only used for master 
mode. 


6.16.6.2.8 SPI_CTL5 


Description : This register is used to configuration of the SPI interface 


0x001C Configure register(Reset 0x0000_0000) SPI_CTL5 


Br |31| 30 | 29 | 28 | 27 | 26 | 25 | 24 | 2 | 22 | 2 | 20 | 49 | 10 | 17 | 16 


Reserved 


BEEN 
Peset [ZI [AREA ES ES I TT H EES 
RTE EE AE 
E T GE 


ITVL_NUM 


Type 


AN NUM [15:0] 16h00 For master, transmit data 
interval, programmable n from 0 
to 65535, delay is (n*4+3) clock 
cycle. 

For slave, max receive data 
interval. If the slave has not 
sampled the edge of spi_clk in 
the interval(n*4+3), slave will 
stop the receive process and 
send timout interrupt 
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6.16.6.2.9 SPI_INT_EN 


Description : SPI interrupt enable register 


0x0020 Interrupt enable (Reset 0x0000_0000) SPIINT_EN 


Be fsı | 20 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | a9 | 18 | a7 | 16 | 


Reserved 
- 


N 
CAA ov | w 
[Reset WE ° | °° Jon ke: O 


Field Name R/W Reset Description 
Value 


awe Is Jan Je Demenz | 


(Eë, Wi O 
TIME OUT INT EN [5] R/W 
enable 
RX_OVF_INT_EN [4] R/W Rx_overrun_reg interrupt 
enable 
mea o fa fo [m 0 SoS 
TXF_FULL_INT_EN Tx_fifo_full interrupt enable 


RXF_EMPTY_INT_EN [1] Tho Rx_fifo_empty interrupt 
enable 


6.16.6.2.10 SPILINT_CLR 


Description : SPI interrupt clear register 
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TTS Taala ana TSTST 


Reserved 
Twe EE 
| reset ES CM ES ES ES ee 
Be EES 


- T 


Type a EE OD a 


Field Name Reset Description 
N 


HX END INT (px END NI On | [WO (mg | mg ` | Rx data end interrupt clear | data end | Rx data end interrupt clear _| clear 


TX_END_INT_ Des SEI Tx data end interrupt clear 


TIME EE INT_CLR Tho Write “1” clear slave mode 
timeout interrupt 

RX_OVF_INT_CLR Write “1” clear 
Rx_overrun_reg interrupt 

TXF_EMPTY_INT_CLR [3] WO Tho Write “1” clear Tx_fifo_empty 
interrupt 

TXF_FULL_INT_CLR [2] WO Tho Write “1” clear Tx_fifo_full 
interrupt 

RXF_EMPTY_INT_CLR [1] WO Tho Write “1” clear 
Rx_fifo_empty interrupt 

RXF_FULL_INT_CLR WO Tho Write “1” clear Rx_fifo_full 
interrupt 


6.16.6.2.11 SPI_INT_RAW 


Description : SPI interrupt raw status 
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Pee [=| Tala aa TSTST 


Reserved 
S 


nee | — RRE EN 
[Reset ë OOMEN 


Field Name R/W Reset Description 
Value 


RX_END_IRQ 1 ho Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 
slave. 


TX_END_IRQ Raw tx data end 


Reserved 


interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 


TXF_EMPTY_RAW_STS Raw txf_empty interrupt, 
This bit is set when the 
number of tx fifo data byte is 
less than the tx empty 
watermark value. Auto 
cleared when the condition 
disappears. 


DNF FULL HAW STS Raw rxf_full interrupt.This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME OUT BAM GIG [5] Tho Raw slave mode time out 
interrupt 

RX_OVF_RAW_STS [4] Tho Raw Rx_overrun_reg 
interrupt 


TX_FIFO_EMPTY_W Im [RO fani ` Ir empty_w(for debug) 
TXF_FULL_RAW_STS 2 Inn ` [tho | Raw Tx_fifo_full interrupt 
RXF_EMPTY_RAW_STS n) no ` [tht ` (pour o emp interrupt 
RX_FIFO_FULL_R ff) In tho Rxf_full_r(for debug) 
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6.16.6.2.12 SPI_INT_MASK_STS 


Description : IIS interrupt raw status 


| Bit_| a1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 2a | a2 | at | 20 | 19 | 18 | 17 | 16 
| Name | Reserved 


Reserved 


C 
Peset S E T a | T O 
SES E T E L L T ise a T 

TX 


RX 
Reserved C 


TS | TS 
| Ro | ro | Ro | Ro | Ro | ro | RO | ro | Fo | Ro | 
Rest | o | o |oftoltelet}o{o(o{ojofofeot:|- fel 


Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 


TX_END_IRQ_MASK_STS ` Raw tx data end 
interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 


TXF_EMPTY_MASK_STS [7] Th1 Txf_empty interrupt mask 
status. 

RXF_FULL_MASK_STS Tho Rxf_full interrupt mask 
status. 

TIME_OUT_MASK_STS [5] Tho Slave mode time out 
interrupt mask status 


RXF_EMPTY_MASK_STS 1 


Rx_fifo_empty interrupt 
mask status 


h1 
w ooo 
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6.16.6.2.13 GP GIG 


Description : SPI RX FIFO write address and read address 


Pex [= [=| [= [7 GEG EDHE OE3 e 
[rene [RT 


Reserved 


KZ EEES EN 
EA =—s se EEE =O ERNE 


C [ek Jaw Resetvaiue S 
eme [eal [Ro [sw Jeer | 
resene frs fo ifaw OSS 
eng feo Ja |s [AKFFOveadaawess | 


6.16.6.2.14 SPI_STS2 


Description : SPI status register 


ee ce 
C a 


Reserved 


sos [gy [Ro [ont [sneer abo 
SPI_SCK [11] IRO [rho | Spi_sck(for debug) 


SPI_TXD [10] 
SPI_RXD j 
Tho 1” transmit process 


BUSY 
0” idle state 
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TXF_REAL_ FULL TX FIFO is real full. (not 
relates to TX full threshold) 
| RXF_REAL_EMPTY | REAL_EMPTY so joe pm amoo | h1 RX FIFO has no data 


CAZA Tho RX FIFO is real full. (not 
relates to TX full threshold) 


TXF_EMPTY This bit is set when the 
number of TX FIFO data byte 
is less than the TX empty 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


TXF_FULL This bit is set when the 
number of TX FIFO data byte 
is larger than the TX full 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 

RXF_EMPTY This bit is set when the 
number of RX FIFO data byte 
is less than the RX empty 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 

RXF_FULL Tho This bit is set when the 
number of RX FIFO data byte 
is larger than the RX full 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


6.16.6.2.15  SPI_DSPWAIT 


Description : This register is used for DSP control 


0x0038 Register description (Reset 0x0000_0001) SPI_DSPWAIT 


Bt fsı | 0 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | a9 | 1 | a7 | 16 | 


Reserved 


PSE eee 
| Reset (EI AR EES H T ES ER EES H E ES ES EES 
SE SERGE EE RENE EE 


Reserved IIS_DSPWAIT 


SPI_DSPWAIT | [3:0] This register is used for DSP 
control 
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6.16.6.2.16 SPI_STS3 


Description : This register is used to observe the status 


Pex [o [eo] Taa es oae ea lela oo 
C 


Reserved 


RX_CNT 9’hO working in only receive mode 
as master 


6.16.6.2.17 SPI_CTL6 


Description : This register is used to configuration of the SPI interface 


Pex [=| Taa anas 
[rene o OO 


Reserved 


TXF_EMPTY_THLD C 3] 5h10 TX FIFO data empty threshold. 
Relative with rx_fifo_empty 
interrupt 


eg fa Je JI 


TXF_FULL_THLD = R/W 5h10 TX FIFO data full threshold. 
Relative with rx_fifo_full 
interrupt 
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Description : SPI status register 


Pex [a [=| [7 EG CHEE a] =| el elo] 
[heme [RO 


Reserved 


KZ EEES EN 
Ca "ENER ` "RKZKAENER 


ELE Resetvatue Rans | 
Txe woon [real [Ro [sw [merom ams | 
esenea frs [ao ERR 
[Txe maon [wear Ja Joe Josee | 


6.16.6.2.19 SPI_FIFO_RST 
Description : Used to reset TX/RX FIFO 


Pee Ts [~[@[~ [2] [s[ul[=[=[s[™| el el 7] oe 
C E 


Reserved 


SPI_FIFO_ hl Tho : reset all FIFOs. FIFO 
e will changed to 0 


6.16.6.2.20 SPI_CTL7 


Description : This register is used to configuration of the SPI interface 
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Pee [=| [lal aana 


Reserved 
Twe EE 
| reset ES CMa ES SSES ES EES RSR ESSESR RS T 
eee ee eee 


SX S 
Res | SPL | SRL OSN 
Reserved Lv ma = SPI_MODE CSN_I_SEL 
HLD HLD 
EN SE 


ze ell 
oe EEN 


asa o io S 


SPI_SLV_SEL [11] R/W 1: SPI slave in Low speed 
mode 
0: SPI slave in High speed 
mode 

SPI_SLV_EN [10] R/W Used when SPI slave in High 
speed mode. 
1: enable spi slave rtx 
0: disable spi slave rtx 


SPI_RX_HLD_EN R/W Tdo 1: enable ahb2apb bridge read 
hold when rx fifo empty 


0: disable ahb2apb bridge read 
hold 


SPI_TX_HLD_EN : 1: enable ahb2apb bridge write 
hold when tx fifo full 
0: disable ahb2apb bridge write 
hold 

TX_CMD_SET , 1: select fmark as the dma 
request 
0: select software dma request 


SPI_MODE [5:3] i Used for master only 
0: SPI_MODE disable 
1: 3 wire 9 bit, cd bit, SDI/SDO 
share one lO 
2: 3 wire 9 bit, cd bit, SDI, SDO 
3: 4 wire 8 bit, cd pin, SDI/SDO 
share one IO 
4: 4 wire 8 bit, cd pin, SDI, 
SDO 
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CSN_IE_CTL CSN IE output set(only slave) 
0: not support csn input 
1: support csn intput 


6.16.6.2.21 SPI_STS5 


Description : Used to observe csn error 


Pex [x] TS aS aaa 
en E S 


Reserved 


meane oo IN_ERR_SYNC2 CEG Tho 1: indicates csn occurring a 
exception 


6.16.6.2.22 -SPI_CTL8 


Description : This register is used to configuration of the SPI interface 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1524 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GPR SPREADTRUM ) SL8541E Device Specification 


Pee [= |= [lal ana eel ao 
[rene [Poon PRD 


Reserved 


SPI_TX_DUMY_LEN SPLTX_DATA_LEN_H 


R/W 


R/W Reset Description 
Value 
SPI_CD_BIT [15] R/W 1’ho Spi tx cd bit: 
0: indicates command 
1: indicates data 
ma HT A SSS 
SPI_TX_DUMY_LEN T [9:4] Spi tx dummy clock length 


SPI_TX_DATA_LEN_H | [8:0] R/W £h0 Indicates tx data length from 
tx fifo, High 4 bits of spi tx 
data length 


6.16.6.2.23 SPI_CTL9 


Description : This register is used to configuration of the SPI interface 


Pee [=| [owls aana 
est E 


Reserved 


EE 
Peset IESERSES ES EES J SES EEN 
BEER EES 
Liebe SW ` emm S 


SPI_TX_DATA_LEN_L 


S 
E 


| Name Reset Description 
Value 
Wegen TX_DATA_LEN_L | [15:0] 16°hO Indicates: spi tx data length 
from tx fifo, Low 16bit of tx 
data length 
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6.16.6.2.24 SPI_CTL10 


Description : This register is used to configuration of the SPI interface 


Pe [a [|= [= [7 G ae EDHE OE3 ERE 
[heme [Re 


Reserved 


Field Name Reset Description 
Value 


R o 
SPI_RX_DUMY_LEN (4 [RW e | Ch E rx dummy clock length 


SPI_RX_DATA_LEN_H = R/W 4’h0 Indicates receives data length 
from slave, high 4 bits of spi 
rx data length 


6.16.6.2.25 SPI_CTL11 


Description : This register is used to configuration of the SPI interface 


Pee [=| Taa aana 
[Nene [TDD DD AOD 


Reserved 


perire EE L EE EE 


Sp RX DATA LEN L 


a 
E 


Field Name R/W Reset Description 
Value 
BPI RX DATA LEN L | [15:0] R/W 16°hO Indicates: spi receives data 
length from slave, Low 16bit 
of rx data length 


6.16.6.2.26 SPI_CTL12 
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Description : This register is used to configuration of the SPI interface 


Pex [a [~[~[~[2[sls[ul[=[s[ =| eel 7 |e 
C 


Twe 
Bes (AN EA ES EE 


| Bit | 15 | 14 | 3 | 2] }wles [sl 7] els] 4] 3] 2ii|o | 
sw_ | sw_ 
D | px 
REQ | REQ 


Type 


Reserved 


Field Name R/W Reset Description 
Value 


SW_TX_REQ Tho A TX data request, for 
write LCD 

SW_RX_REQ Software RX data request, for 
read LCD 


6.16.6.2.27 SPI_STS6 


Description : Used to observe tx data counter 


Pex [om [lal aana 
C 


Reserved 
Peset IESSE ES EES EES EES SS EES RES EES 
E EE EE EECH EIER 
Nae NN 


TX_DATA_CNT 


"ml 
ERSEKSKSESESESESESESESESESESES SES 


TX_DATA_CNT | [15:0] IRO leng Tx data ent 


6.16.6.2.28 SPI_STS7 


Description : Used to observe tx data counter 
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Pee [a [=| [wal aana 
[none [Tn Dn PRD 


e [eje elelee e elei eee e 
mT [ro A 


Reserved 


mesa o o e e e e E Ee e Ee E e SES 


TX_DATA_CNT | [3:0] IRO ën ` ` tx data counter 
TX_DUMMY_CNT | [15:10] IRO ën ` ` tx dummy counter 


6.16.6.2.29 SPI_STS8 


Description : Used to observe rx data counter 


Pen [xe | [el aana SS 
[Nene [A 


Reserved 
pe [ 
| reset |G Cc ES | ES | a EES 
REESEN 
Name | ` NSA om o 


RX_DATA_CNT 


Te fe O 
ERSESKSRKSEKSKSESESERSESESESESES SES 


RX DATA CNT | [15:0] IRo T'en Rx data cnt 


6.16.6.2.30 SPI_STS9 


Description : Used to observe rx data counter 
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Pee [ao |= [ola ls aana 


ef 
ESSESESESESESESESESESESESESES SES 
TTS TSTS elelee 


Reserved 


omc [e [ro [ro [ro [ro [ro zc 


6.16.7 Application Notes 


6.16.7.1 Programming Model 


6.16.7.1.1 MICRO/PLUS mode program examples 


7. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 153.6M, SCK 76.8M, CSO is 
valid, RX at negedge, TX at posedge, SCK idle phase being low, Program control 
register: 


Spi_clkd = 0x0001; 
Spi_ctl0 = 0x0e01; 
Spi_ctl1 = 0x3100; 
Spi_ctl2 = 0x0000; 
Spi_ctl3 = Ox1d1a; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1303; 
Spi_ctlI7 = 0x0000; 
Spi_ctl8 = 0x0000; 
Spi_ctl9 = 0x0019; 
Spi_ctl10 = 0x0000; 
Spi_ctl11 = 0x0019; 
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16 bits per-channel, master, MCLK 80M, SCK 10M, only receive mode, ready to 
receive 0x1f words from slave, CS1 is valid, RX at falling edge, TX at rising edge, 
SCK idle phase being low,Program control register: 


Spi_clkd = 0x0003; 
Spi_ctlO = 0x0d41; 
Spi_ctl1 = 0x1000; 
Spi_ctl2 = 0x0000; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x021f; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1010 
Spi_ctl7 = 0x0000 
Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0011 
Spi_ctl10 = 0x0000 
Spi_ctl11 = 0x0011 


8 bits per-channel, master, MCLK 48M, SCK 24M, CS2 is valid, RX at falling edge, 
TX at rising edge, SCK idle phase being high, LSB, dma_en, Program control register: 


Spi_clkd = 0x0000; 
Spi_ctl0 = 0x27a2; 
Spi_ctl1 = 0x3000; 
Spi_ctl2 = 0x0040; //bit[6], enable dma 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1010 
Spi_ctl7 = 0x0000; 
Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0011 
Spi_ctl10 = 0x0000 
Spi_ctl11 = 0x0011 


. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, SCK 20M, CS0 is valid, 


RX at rising edge, TX at negedge, SCK idle phase being low, transmit only, Program 
control register: 


Spi_clkd = 0x0001; 
Spi_ctl0 = Ox0e02; 
Spi_ctl1 = 0x2000; // transmit only 
Spi_ctl2 = 0x0000; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1010 
Spi_ctl7 = 0x0000; 
Spi_ctl8 = 0x0000 


Spreadtrum Communications, Inc., Confidential and Proprietary 1530 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


Spi_ctl9 =0x0011 
Spi_ctl10 = 0x0000 


Spi_ctl11 = 0x0011 


11. MICRO/PLUS mode, slave, 32 bits per-channel, RX at rising edge, TX at negedge, 
SCK idle phase being low, Program control register : 


Spi_clkd //no use when SPI working as slave , half SCK must have at least 4 
system(MCLK) clock cycle. 


Spi_ctl0 = 0x0f02; 
Spi_ctl1 = 0x3000; 
Spi_ctl2 = 0x0020; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0080; 
Spi_ctl6 = 0x1010 


12. MICRO/PLUS mode, slave, 8 bits per-channel, RX at falling edge, TX at rising edge, 
SCK idle phase being low, TX only/ RX only, Program control register: 


Spi_ctl0 = 0x0e21; 
Spi_ctl1 = 0x2000(TX only); / spi_ctl1 = 0x1000(RX only) 
Spi_ctl2 = 0x0020; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0090; 
Spi_ctl6 = 0x1010 


6.16.7.1.2 SYNC mode program examples 


Only work in master mode. 
Relative register: spi_ctl0[15:14], spi_ctl1[4:0], spi_ctl1[11:8], 


1. SYNC mode, master, 32 bits per-channel, MCLK 48M, SCK 12M, RX at rising edge, 
TX at falling edge, CSO is valid , and signal sync maps to cs2, Program control 


register: 

Spi_clkd = 0x0001; 

Spi_ctl0 = 0x4a02; //bit[14] enable sync mode, bit[15] = 0 means positive pulse 
Spi_ctl1 = 0x3400;// sync pulse position will locate on top of bit0, sync maps to cs2 
Spi_ctl2 = 0x0000; 

Spi_ctl3 = 0x1010; 

Spi_ctl4 = 0x0000; 

Spi_ctl5 = 0x0000; 

Spi_ctl6 = 0x1010 

Spi_ctl7 = 0x0000; 

Spi_ctl8 = 0x0000 
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Spi_ctl9 =0x0011 
Spi_ctl10 = 0x0000 
Spi_ctl11 = 0x0011 


6.16.7.1.3 4-WIRE(S8) mode program examples 
only work in master mode and only operation write being supported, TX at falling edge 
relative register: spi_ctl1[7], spi_ctl1[11:8]. 
2. S8 mode, 8 bits per-channel, TX at falling edge, CSO is valid and signal CD maps to 
CST. program control register: 
Spi_ctl0 = 0x2e21; 
Spi_ctl1: 0x3280; 
Spi_ctl2 = 0x0000; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1010 
Spi_ctl7 = 0x0000; 
Spi_ctl8 =0x0000 
Spi_ctl9 =0x0011 
Spi_ctl10 = 0x0000 
Spi_ctl11 = 0x0011 


6.16.7.1.4 3-WIRE mode program examples 


Only work in master mode. 
Relative register: spi_ctlO[15], spi_ctl1[4:0], spi_ctl1[5], spi_ctl1[6], spi_ctl2[4:0] 
2. timing1(TX RX at falling edge), 16 bits per-channel, CSO is valid, read command 


polarity is high, w/r control position is 8, read data start bit is 7, program control 
register: 


spi_ctl0 = 0x0e43; 
spi_ctl1 = 0x3068; 
spi_ctl2 = 0x0007; 


4. timing2(TX RX at rising edge), 16 bits per-channel, CS0 is valid, read command 
polarity is low, w/r control position is 8, read data start bit is 7, program control register: 
spi_ctl0 = Oxae43; 
spi_ctl1 = 0x3068; 
spi_ctl2 = 0x0007; 


6.16.7.2 Programming Notes 


6. only receive mode 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1532 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


as master: set spi_ctl4[9] = 1 and set spi_ctl1[13:12] = “01” and program 
spi_ctl4[8:0] to N, means enable rx only mode , and ready to receive N words from 
slave. 


as slave: set spi_ctl1[13:12] = “01” , the received number depending on master the 
posedge of is_rx_only(spi_ctl4[9] = 1) will trigger the process, so SW should write to 
“O” first, then write to “1” to this bit. 


fast mode 


used for slave mode. In slave mode, half SCK must have at least 4 system clock 
cycle. 


When SCK < 14X MCLK, recommend to use fast mode. 
8X : is_fst(spi_ctl4[14] 1 =1, phs_dly([spi_ctl4[13:12]] = 1 
10X : is_fst=1, phs_dly = 2 
12X : IS_fst=1, phs_dly = 3 


In salve mode, spi_ctl5[15:0]* Tclk_spi should not be such smaller than Tspi_sck, so 
as not to make SPI stop transfer. 


DMA enable 

a) DMA should be configured first 

b) Program SPI control register except spi_ctl2[6] 
c) Write spi_ctl2[6] at last 


10. When change SPI control register configuration , SW should ensure: 


a) tx_fifo is real empty at first 
b) then, rx_fifo is real empty 
c) change SPI control register 


6.17 INTC 


6.17.1 Overview 


Interrupt Controller generate IRQ (Interrupt Request) and FIQ (Fast Interrupt Request) to ARM from 32 
IRQ and 32 FIQ channels. 


6.17.2 Features 


Provide 30 hardware-triggered IRQ channels from IRQ channel 2 to channel 31 
Provide 30 hardware-triggered FIQ channels from FIQ channel 2 to channel 31 
Provide 1 software-triggered IRQ channel from IRQ channel 1 

Provide 1 software-triggered FIQ channel from FIQ channel 1 

Provide 1 special IRQ channel from IRQ channel 0 

Provide 1 special FIQ channel from FIQ channel 0 

Each IRQ or FIQ channel can be enabled or disabled independently 

Provide raw status for each IRQ or FIQ channel 

Provide masked status for each IRQ or FIQ channel 

Provide software debug mode to perform interrupt test 


Spreadtrum Communications, Inc., Confidential and Proprietary 1533 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


6.17.3 Signal Description 


Signal Name | Direction |Description = =| Connection Information 

PCLK Input APB clock PCLK should be gated by arch_eb 
before input, arch_eb default value is 1. 

PRESETn Input APB clock domain reset Rising edge of HRESETn should be 
synchronized in PCLK domain 

PENABLE Input APB bus Connected with APB bus — common 
signal 

PSEL Input APB bus Connected with APB bus —dedicated for 
this module 

PADDRI[6:2] Input APB bus Connected with APB bus — common 
signal 

PWRITE Input APB bus Connected with APB bus — common 
signal 

PWDATA[31:0] Input APB bus Connected with APB bus — common 
signal 

PRDATA[31:0] Output APB bus Connected to APB bus —dedicated for 
this module 


int_req_irq_src[31:2] irq source bit [31:2] Connect to irq source 


int_req_irq_srcO irq source bit [0] Connect to irq source 
int_req_fiq_src[31:2] fiq source bit [31:2] Connect to fiq source 
int_req_fiq_srcO fiq source bit [0] Connect to fiq source 


int_req_irq_n Output nlRQ interrupt request to Connect to arm_core. 
ARM: low active 
Normally, it’s triggered by 
hardware modules’ interrupt, 
and the hardware module will 
keep the interrupt status until 
Software clear it. 
nIRQ can be used to wakeup 
deep sleep. 
int_req_fiq_n Output nFIQ interrupt request to Connect to arm_core. 
ARM: low active 
Normally, it’s triggered by 
hardware modules’ interrupt, 
and the hardware module will 
keep the interrupt status until 
Software clear it. 
nFIQ can be used to wakeup 
deep sleep. 


6.17.4 | Function Description 


e ` Interrupt Controller generate IRQ to ARM from 32 IRQ channels, including 30 
hardware-triggered IRQ channels, 1 special hardware-triggered IRQ channel and 1 
software-triggered IRQ channel. 
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software-triggered FIQ channel. 


irq_en[0] 


Special IRQ 


Software IRQ 


Hardware IRQ 2 


IRQ 
Hardware IRQ 3 
Hardware IRQ 31 
Special FIQ 
Software FIQ 
Hardware FIQ 2 
FIQ 


Hardware FIQ 3 


fiq_en[31] 


Hardware FIQ 31 


Figure 6-1 Function diagram 
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Interrupt Controller also generate FIQ to ARM from 32 FIQ channels, including 30 
hardware-triggered FIQ channels, 1 special hardware-triggered FIQ channel and 1 


32 IRQ channels are independent from 32 FIQ channels; they can be connected or 
configured independently. Following is the function diagram of Interrupt Controller. 
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Test interrupt source 
Special IRQ 
IRQ test source 


T 


IRQ test select 


IRQ test source 

IRQ 
Test interrupt source 
Test interrupt source 

Special FIQ 
FIQ test source 

FIQ test select 

FIQ test source 

FIQ 
Test interrupt source 


Figure 6-2 Interrupt source 


6.17.5 Control Registers 


6.17.5.1 Memory map 


[ener aaaress [name Ise 


S O S 
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0x0034 INT FIQ_TEST_SRC FIQ test source generating 
0x0038 INT EIO TEST SEL FIQ test select 


6.17.5.2 Register Descriptions 


6.17.5.2.1 INT_IRQ_MASK_STS 


Description : IRQ masked status 


TTS Taa TT 


INT IO MASK STS 


CH 
resa] o o H HRH 
meaane 
est 


INT_IRQ_MASK_STS 


(KEKE KEES EERE SES 


Field Name Type | Reset | Description 
Value 
INT_IRQ_MASK_STS | [81:0] 32’hO | IRQ interrupt channel masked status 
One bit for one channel 
Active high 


6.17.5.2.2 INT_IRQ_RAW_STS 


Description : IRQ raw status 


IRQ raw status (reset 0x0) 
Bt | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


INT_IRQ_RAW_STS 


Type 


RN REES 
este 


INT_IRQ_RAW_STS 


G 
meajo o RH HHH EHH 


Field Name Type | Reset | Description 
Value 
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INT_IRQ_RAW_STS | [31:0] 32’°h0 | IRQ interrupt channel raw status 
One bit for one channel 
Active high 


6.17.5.2.3 INT_IRQ_ENABLE 


Description : IRQ enable control 


Br |31 | 30 | 29 | 28 | 27 | 26 | 2s | 24 | 2a | 22 | 24 | 20 | 19 | 10 | a7 | 16 | 
[Name | ORE lk AN 
[Reset | o | a |io | o | oo | o | oa | o | | o WENNS | 
EE EE EE EC 
[Name {OE NFS 


INT_IRQ_ENABLE 


S 


Field Name Type | Reset | Description 
Value 


INT_IRQ_ENABLE | [31:0] HAN |32h0 | IRQ interrupt channel enable 
One bit for one channel 
Write 1 to corresponding bit to enable the 
corresponding interrupt channel. 
Write 0 to any bit which is DO NOT CARE. 
Write 1 to corresponding bit in INT_IRQ_DISABLE 
to clear enable bit. 
Read status: 
0: related channel is disabled 
1: related channel is enabled 


6.17.5.2.4 INT_IRQ_DISABLE 


Description : IRQ disable control 
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Pex [x [=== aaa TSTS TS TT 


w ooo S 
resa] o o HH HH EHH 
n [suele eee TSTST 


INT_IRQ_DISABLE 


Wo 
ERSRSESESESESESESER 


INT_IRQ_DISABLE 


Field Name Type | Reset | Description 
Value 


INT_IRQ_DISABLE | [31:0] WO |32h0 1 IRQ interrupt channel disable 
One bit for one channel 
Write 1 to corresponding bit to disable the 
corresponding interrupt channel. 
Write 0 to any bit which is DO NOT CARE for 
disable. 


6.17.5.2.5  INT_IRQ SOFT 


Description : IRQ software interrupt 


TTS Taala ana TSTST 
ml 


Reserved 


Reserved 


Field Name Type | Reset | Description 
Value 


INT_ Lesser SOFT S WO 1 bü E software interrupt 
Write 1 to active the software interrupt. 
Write 0 to clear the software interrupt. 
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6.17.5.2.6  INT_IRQ_TEST_SRC 


Description : Test mode control: source generating 


0x0014 IRQ test source generating (reset 0x0) INT_IRQ_TEST_SRC 


Be far | 90 | 29 | 20 | 27 | 26 | 2s | 24 | 29 | 22 |a | 20 | a0 | 10 | 17 | 16 | 
Name were = nO 


INT_IRQ_TEST_SRC 


S 


RE ee, MÉ 
E EH E RR RHH H E E EHK e AS 
R T O a e T I E 


INT_IRQ_TEST_SRC 


Type RAN [ro | aw | 


Field Name Type | Reset | Description 
Value 


INT_IRQ_TEST_SRC | [31:0] R/W | 32’h0 | IRQ test mode control for source generating 
One bit for one channel, the bit[1] is reserved. 
This register is only used in test mode. When 
INT_IRQ_TEST_SEL is 1, Write 1 to corresponding 
bit to generate INT_IRQ_RAW_STS. If the 
corresponding channel is enabled, IRQ to ARM 
and INT_IRQ_MASK_STS is also generated. 


6.17.5.2.7 INT_IRQ_TEST_SEL 


Description : Test mode control: test select 
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Pex [= [es Taa aT TSTST 
[rene [TPR 


Reserved 


Reserved 


Field Name Type | Reset | Description 
Value 
C i fem [o om 


INT_IRQ_TEST_SEL IRQ test mode enable 
Write 1 to enter test mode. 


In normal condition, this register MUST be 
configured to 0. 


6.17.5.2.8  INT_FIQ MASK STs 


Description : FIQ masked status 


FIQ masked status (reset 0x0) 
Bt |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 |17 | 16 


INT_FIQ_MASK_STS 


INT_FIQ_MASK_STS 


CONEA 


Field Name Type | Reset | Description 
Value 


pew a e a a 
[Name | NT oMascsts 


INT EIO MASK STS 1 [31:0] 22'h0 | FIQ interrupt channel masked status 
One bit for one channel 
Active high 
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6.17.5.2.9  INT_FIQ_RAW_STS 


Description : FIQ raw status 


Pee [a [== [=l7[=[s[@[= EEE OE3 EES 
CR T 


me T 
ree e e e HHRHH HR 
LS DST TSTS Ta TSTS SS TS 


INT_FIQ_LRAW_STS 


INT_FIQ_LRAW_STS 


Field Name Type | Reset | Description 
Value 
INT EIO RAW STS | [81:0] 32h0 | FIQ interrupt channel raw status 
One bit for one channel 
Active high 


6.17.5.2.10 INT_FIQ_ENABLE 


Description : FIQ enable control 


FIQ enable control- (reset 0x0) 
Bt |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 |17 | 16 


INT_FIQ_ENABLE 


R i ct Ui ee e a el ss Lea isa in eee 


INT_FIQ_ENABLE 


S 
ERSKSSSESESESESESERESESESESES SES 


Field Name Type | Reset | Description 
Value 


INT_FIQ_ENABLE | [81:0] HAN |32h0 | FIQ interrupt channel enable 
One bit for one channel 
Write 1 to corresponding bit to enable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 
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Write 1 to corresponding bit in INT_FIQ_DISABLE 
to clear enable bit. 


Read status: 
0: related channel is disabled 
1: related channel is enabled 


6.17.5.2.11 INT_FIQ_DISABLE 


Description : FIQ disable control 


EREECHEN 
en [oa [o|] a |e aT TSTST TT 
C mm 


INT_FIQ_DISABLE 


INT_FIQ_DISABLE 


Wo 


Field Name Type | Reset | Description 
Value 


INT_FIQ_DISABLE | [31:0] WO | 32’h0__| FIQ interrupt channel disable 
One bit for one channel 
Write 1 to corresponding bit to disable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 


6.17.5.2.12 | INT_FIQ_SOFT 


Description : FIQ software interrupt 
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Pex [== [elo aT TSTST 
[rene [EPR 


Reserved 
Tve E 
| reset ISS Ma ES Om ES EES SSES RS T 
0 ER te R ta E ee] E E EE ERER 


Reserved 


Field Name Type | Reset | Description 
Value 


[var [Ro omo [Resenes CCS” 


INT_FIQ_SOFT [1] WO 1’ho FIQ software interrupt 
Write 1 to active the software interrupt. 
Write 0 to clear the software interrupt. 


jo [o [m [en 


6.17.5.2.13 INT_FIQ_TEST_SRC 


Description : Test mode control: source generating 


FIQ test source generating (reset 0x0) 
Bt |31 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


INT_FIQ_TEST_SRC 


S 


INT_FIQ_TEST_SRC 


R/W 


Field Name Type | Reset | Description 
Value 


INT_FIQ_TEST_SRC | [81:0] R/W | 32’h0 | IRQ test mode control for source generating 
One bit for one channel, the bit[1] is reserved. 
This register is only used in test mode. When 
INT_FIQ_TEST_SEL is 1, Write 1 to corresponding 
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bit to generate INT_FIQ_RAW_STS. If the 
corresponding channel is enabled, FIQ to ARM and 


INT_FIQ_MASK_STS is also generated. 


6.17.5.2.14 INT_FIQ_TEST_SEL 


Description : Test mode control: test select 


0x0038 FIQ test select (reset 0x0) INT_FIQ_TEST_SEL 


BEE 


Reserved 


| Type | 


Field Name Type | Reset | Description 
Value 


O oi i Ten o [aio 
INT_FIQ_TEST_SEL R/W. | 1'h0 FIQ test mode enable 
Write 1 to enter test mode. 
In normal condition, this register MUST be 
configured to 0. 


6.17.6 Application Notes 


Make sure that all the hardware interrupts are level triggered, and input level is active 
high. Once interrupt is generated, it should keep high until software clear the interrupt. 
The following figure is a recommended flow for hardware channels. 
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Configure Hardware 
Module 


ENABLE channel 
Wait for IRQ/FIQ 


Check Raw/Masked Sts 
Clear Interrupt Source 


DISABLE Module and 
Channel if need 


Figure 6-3 Hardware interrupt control flow 


Software interrupt channel could be used to specify a flag to INTC on APB interface, 
then detect it as a interrupt. 


Configure Software 
Module 


ENABLE channel 
Write IRQ/FIQ 


Receive configured 


IRQ/FIQ 


Check Raw/Masked Sts 
Clear Module Interrupt 


DISABLE Module and 
Channel if need 


Figure 6-4 Debug mode interrupt control flow 
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6.17.7 Integration guide 


Interrupt Controller generate IRQ and FIQ (both low active) to ARM from 30 + 1 IRQ and 30 + 1 FIQ 
channels and soft configurable source. 


6.17.7.1 Key Integration Points 


@ All 30 hardware-triggered IRQ channel’s interrupt are level trigging, and trigging level is 
high active. Each channel can have more than 1 interrupt sources if they are “OR” 
together. 


@ All 30 hardware-triggered FIQ channel’s interrupt are level trigging, and trigging level is 
high active. Each channel can have more than 1 interrupt sources if they are “OR” 
together. 

@ Special IRQ/FIQ channel (rg erc, fiq_srcO) is used to connect with off-chip interrupt to 
wakeup sub-system. However, the sleep detect function is not present in Interrupt 
Controller. It should be implemented in other module. 


6.17.7.2 Functional integration 
6.17.7.2.1 Integration Diagram 
APB 


intc_top arm_glue i arm_core 
irq_src[31:2] i 
: nlRQ 
Double Sync + 
fiq_src[31:2] i 
1 nFIQ 
Double Sync ` 


HRESETn 


PCLK 


Figure 6-5 Integration diagram 


6.17.7.2.2 Clocks and Resets 
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PCLK Input APB clock PCLK should be gated by arch_eb 
before input, arch_eb default value is 1. 


PRESETn Input APB clock domain reset Rising edge of HRESETn should be 
synchronized in PCLK domain 


Note: 


All required frequency of each clock should be provided in above table. 


6.17.7.2.3 Interrupt Requests 


nFIQ(int_req_fiq_n) nFIQ interrupt request to Connect to arm_core. 
ARM: Active low 


Normally, it’s triggered by 
hardware modules’ interrupt, 
and the hardware module will 
keep the interrupt status until 
Software clear it. 


nFIQ can be used to wakeup 
deep sleep. 


nlRQ(int_req_irq_n) nIRQ interrupt request to Connect to arm_core. 
ARM: Active low 


Normally, it’s triggered by 
hardware modules’ interrupt, 
and the hardware module will 
keep the interrupt status until 
Software clear it. 


nIRQ can be used to wakeup 
deep sleep. 


6.17.7.2.4 Bus Interfaces 


PENABLE Input APB bus Connected with APB bus — common 
signal 

PSEL Input APB bus Connected with APB bus —dedicated for 
this module 

PADDRI[6:2] APB bus Connected with APB bus — common 
signal 


PWRITE Input APB bus Connected with APB bus — common 
signal 

PWDATA[31:0] Input APB bus Connected with APB bus — common 
signal 

PRDATA[31:0] Output APB bus Connected to APB bus —dedicated for 
this module 
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6.18 SIM 


6.18.1 Overview 


SIM: Subscriber Identity Module 


The SIM card interface is implemented according to GSM SIM card standard and conformed to 
1SO7816. It only supports protocol type T = 0 asynchronous half duplex character transmission mode. 
The SIM card interface is used to transfer data to/from a SIM card in an asynchronous fashion in half 
duplex mode through a bi-directional I/O pin. 


6.18.2 Features 


Programmable generation of clock to SIM card 
Programmable transmission baud rate 
Support for T = 0 asynchronous protocol type 


Character transmitting and receiving with one 264 byte Tx FIFO and one 264 byte Rx 
FIFO 


Parity checking and error handling 

Transmission and receiving in DMA mode 

Retransmission after detecting parity error 

Support different interrupt modes 

Support timer function 

Support memory clock gated and read/write signals clock combinate to same clock 
Add ptest_bist_mode 


6.18.3 Signal Description 


Table 6-98 Signal Description 


SIM DAT | Input PAD Serial data in 
SIM_DAT_O | Output PAD Serial data out 
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SIMCLK 


r PRESETn 


SIMRST PSELSIM 


i SINDA PENABLE 
ai 


‘ PWRITE 


PADDR 
3:0 


SIM Controller 


PRDATA | 
31:0 


PWDATA 
15:0 


Figure 6-94 SIM Interface Signals 


SIM card interface signals are compliant with |S07816-2 standard where each signal connects to the 
corresponding SIM card pins listed as the table. 


Table 6-99 SIM Card Pin List 


C1: Vcc < BV C5: Gnd 


C3 : Clock C7:1/0 
C4: RFU C8 : RFU 


APB bus is used to configure and control the SIM card controller. 


Figure 6-95 SIM Card Pin List 
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6.18.4 Function Description 


6.18.4.1 SIM Coniroller Interface Block Diagram 
APB 


Í 


SIM_PE DMA 
SIM_CLK Channel 
SIM_RST 
SIM DATT 
SIM DAT O 


SIM Controller 


INT 


Figure 6-96 SIM Interface Block Diagram 


6.18.4.2 SIM Clock and Baud Rate Control 


The SIM card clock is generated and sent from the SIM card controller to the SIM card. The 
SIM_CTL1 register bits [10:8] decide the generated SIM clock frequency. 


Table 6-100 SIM Clock and Baud Rate 


OOo oo o [Moa 
nc cock 8 
nck 


CO a o MUo 
PM clock 64 
Oooo e o Moas 


The baud rate that the SIM card controller uses in Tx and Rx is controlled through programming 
SIM_CLK_DVD register. 


The clock output to the SIM card needs to match the baud rate that the SIM card controller uses so 
that the Rx and Tx can be done correctly. 

6.18.4.3 Resource 

Memory: 

TX FIFO: 264X8 

RX FIFO: 264X8 


6.18.4.4 SIM Coniroller Operations Procedure 


The SIM interface device and the SIM card shall be conducted through the following consecutive 
operations: 


e Connection and activation of the contacts by the interface device 
e Deactivation of the contacts by the interface device 
e Reset of the card 
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e Subsequent information exchange between the card and the interface device 


6.18.4.4.1 Activation and Deactivation of the contacts 


The SIM card shall not be activated until the contacts are connected to the interface device to avoid 
possible damage to any SIM card meeting these standards. 


The activation of the contacts by the SIM interface device shall consist of the following consecutive 
operations: 

e RST isin state L. 

e VCC shall be powered. 

s UO inthe interface device shall be put in reception mode. 

e CLK shall be provided with a suitable and stable clock. 


WW: 7 ‘ 
= BI ta j H te 


tx: Undefined L <200clk t,>400clk 400clk <t,<40000cIk 
Activation Deactivation 


Figure 6-97 Activation and Deactivation Timing Sequence 


The SIM card controller is implemented with the some modules; the activation/deactivation control 
module controls the activation/deactivation sequence of the SIM interface. 


After sending an activate command (writing 1 to SIM_CTLO register bit 11), the activation sequence 
will be sent to the SIM card. 


The following are brief list of commands for the activation functions. 
D Program active_deactiva_en bit to 1 to enable activation function. 
D Program do_act bit to 1 to start activation sequence. 


When information-exchanging is terminated or aborted (unresponsive card or detection of card 
removal), the electrical contacts should be deactivated. 


The deactivation by the interface device shall consist of the following consecutive operations: 


e State Lon RST 
e State Lon CLK 
e State Aon I/O 
e VCC inactive 


Software program do-deact bit to 1 to begin deactivation sequence. 


6.18.4.4.2 Reset of the Card 


A card reset is initiated by the interface device, whereupon the card shall respond with an Answer to 
Reset. 


By the end of the activation of the contacts (RST is in L, VCC powered and stable, I/O in reception 
mode in the interface device, CLK provided suitable and stable clock), the card answering 
asynchronously is ready for reset. 


The clock signal is applied to CLK at time TO. The I/O line shall be to state Z within 200 clock cycles of 
the clock signal (t2) being applied to CLK (time t2 TO). 
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The internal reset takes effect a few clock cycles after reset. Answer to Reset on I/O shall begin 
between 400 and 40,000 clock cycles (t1) after the clock signal applied to CLK (time t1 after TO). 


If the answer to Reset does not begin within 40,000 clock cycles (t3) with RST in state H (t3 after T1), 
the signal on RST shall be returned to state L (at time T2) and the contacts shall be deactivated by the 
interface device. 


UO (AL) Answer 
UO (SH) 
To Ti Tə 
400clk <t, <40000clk 
AL: Asynchronous Reset t <200clk 
SH: Syncronous Reset >400elk 
Figure 6-98 Answer to Reset Sequence 

NOTES: 


The internal state of the card is assumed undefined before reset. Therefore, the design of the card has 
to avoid improper operations. 


In order to continue the dialogue with the card, RST shall be maintained in the state where an answer 
occurs on I/O. 


Reset of a card can be initiated by the interface device at its discretion at any time. 


Interface devices may support one or more of these types of reset behavior. The priority of testing for 
asynchronous or synchronous cards is not defined in the standard. 


6.18.4.4.3 Subsequent information exchange between the card and the interface device 


6.18.4.4.3.1 Character frame 


For asynchronous transmission type, the character of frame during answer to reset is like in the 
following diagram. 


Start Bit Parity Bit Next 
Start Bit 


<———8 bit data———— 


<——(n+0.2) etu-——> 


Figure 6-99 The Character of Frame 
A character consists of ten consecutive bits: 
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e A start bit in state A; 
s ` Eight bits of information, designated BO to B7 and conveying a data byte; 
s =A tenth bit bi used for even parity checking. 


At the SIM interface, a data byte consists of 8 bits By ~ B7, from the least significant bit (LSB, Bo) to the 
most significant bit (MSB, B7) 


6.18.4.4.3.2 T =0, Asynchronous Half Duplex Character Transmission Protocol 


The following diagram shows the byte transmission frame structure. 


without parity error 


CST bee 


with parity error 


Figure 6-100 T=0 Byte Transmission Diagram 


The interface device transmits a header over five successive bytes designated CLA, INS, A1, A2; L. 
CLA is an instruction class. The value FF is reserved for PTS. 


INS is an instruction code in the instruction class. The instruction code is valid only if the least 
significant bit is 0, and the most significant half byte is neither 6 nor 9. P1, P2 are a reference (e.g., an 
address) completing the instruction cod.P3 codes the number n of data bytes (D1... Dn) which are to 
be transmitted during the command. The direction of movement of these data is a function of the 
instruction. In an outgoing data transfer command, P3 = 0 introduces a 256 byte data transfer from the 
card. In an incoming data transfer command, P3 = 0 introduces no transfer of data. All remaining 
encoding possibilities for the header are specified in |SO7816. 


6.18.4.4.3.3 SIM Data Tx and Rx 


The Tx will start when the tx_enable is 1, there is data in the FIFO and the last Rx is completed. The 
tx_int_mark sets the condition under which the tx_int will happen. When the data entry in the tx_fifo is 
less than tx_int mark, tx_empty int will be set. 


The Rx will start when the rx_enable is 1, when the last Tx is done and there is data coming in from 
the data input. The rx_int_mark sets the condition under which the rx_int will happen. When the data 
entry in the rx_fifo is greater than rx_int mark, rx_full int will be set. 


The bit_convention register decides MSB and LSB in the Tx/Rx serial data, logic_level register 
decides if high electrical level represents logic 1 in Tx/Rx serial data, and odd_parity register bit 
decides if using odd or even parity in Tx/Rx data. 


In the SIM interface module, a timer is also designed to check if the receive portion is idle for a certain 
period of time and generate an interrupt when it happens. The watch_dog_count_limit register defines 
the idle period in data bit streaming. Watch_dog_repeat_en register decides if the timer starts right 
after the interrupt is acknowledged (the interrupt is cleared). Writing 1 to watch_dog_trigger starts the 
timer counting. Any activity in the Rx portion will reset the timer counting. 


6.18.4.4.3.4 Rx/Tx Control 
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The Rx/Tx control module controls the transmitting and receiving data to/from the SIM card. The SIM 
card controller receives/transmits data according to the data-level and bit ordering that are specified in 
the Logic_level (bit 1) and Bit_convention (bit 0) bits in the SIM_CTLO register. The data format is: 10 
bits per character, 1 start bit + 8 data bits + 1 parity bit. 


The SIM card controller includes a 16 byte Tx FIFO for data transmission. It uses a pointer to monitor 
the number of data in the Tx FIFO that have not yet been transmitted. The MCU can access the 
pointer by reading the SIM_STS1 register bits 4 to bit 0. 


The SIM card controller also uses a configurable Tx interrupt threshold that can be configured by 
writing to the SIM_CTL1 register bits 4 to 7. This field specifies the number of empty characters that 
should be available in the Tx FIFO before issuing an interrupt. Whenever the number of empty 
characters exceeds this value, an interrupt is generated to the MCU. This interrupt is automatically 
cleared when the number of empty bytes in the Tx FIFO equals to or falls below the specified Tx 
interrupt threshold value. 


The SIM card controller also includes a 16 byte Rx FIFO for data receiving. It uses a pointer to monitor 
the number of bytes in the Rx FIFO that have not yet been read by the MCU. The MCU reads the 
SIM_STS1 register bits 0 to 4 to access the pointer. 


The SIM card controller also uses a configurable Rx interrupt threshold that can be configured by 
writing to the SIM_CTL1 register bits 0 to 3. This field specifies the number of unread data that should 
be available in the Rx FIFO before issuing an interrupt. Whenever the number of unread data exceeds 
this value, an interrupt is generated to the MCU. This interrupt is automatically cleared when the 
number of unread data in the Rx FIFO equals to or falls below the specified Rx interrupt threshold 
value. 


6.18.4.4.3.5 Retransmission 


The SIM card controller supports retransmission upon detecting an error condition. The SIM card 
controller checks the I/O line from the SIM card 11 bits after the start bit leading edge. If the detected 
I/O is a zero (error ACK), it assumes an error occurred and retransmits the byte. If the error ACK 
signal is repeated for the programmable number of times specified in the SIM_SEH register, The SIM 
card interface sets the bad Tx parity error bit in the status register (SIM_STSO bit 3) and issues an 
interrupt. 


For the transmission from the SIM card controller to the SIM card, when the SIM card controller 
detects a parity error following the transmission of a data byte, it performs the following sequence: 
s The SIM card interface retransmits the data. 
s _ If the retransmission succeeds, it ignores the initial failure. 


s _ If the retransmission fails for the number of times specified in the programmable 
SIM_SEH register, the SIM card interface sets the bad parity bit interrupt the 
SIM_STSO register, issues an interrupt to the MCU, and stops retransmission of the 


byte. 


6.18.4.5 SIM Power Supply 


VSIM is the power supply to the SIM card. During the activation/deactivation process, 
VSIM output is automatically controlled. The on/off of VSIM can also be controlled by 
directly programming the SIM_CTLO register bit 7. 


6.18.4.6 Unresponsive Card Detection 


The SIM interface can detect an unresponsive card by means of a watchdog timer function, which 
determines the maximum allowable time that a data byte should take to arrive from the SIM card. The 
MCU can configure the watchdog timer by programming the SIM_WDT register. The watchdog timer 
can function in two modes: auto mode and single mode. In the auto mode, the watchdog timer is 
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continuously enabled. In the single mode, the watchdog timer disables itself when a data byte is 
received from the card, or after it has timed out. 


6.18.4.7 SIM Interface Watchdog 
There are two separate watchdogs in SIM card module. 


e One watchdog is used to report Rx idle for a preprogrammed time. 
s — The other watchdog is for time out when RX retransmission is on error. 


6.18.4.8 Hot Remove Protect and Battery Remove Protect 


The sim card should be powered down in a controlled and predefined manner. The PMIC will alert the 
sim ip when a battery is removed, so that the sim card can be deactivated while the system is still 
powered by capacitors. When a sim card removal is initiated, it should be deactivated before it is 
completely removed. 


Alarm and deactivation are based on hardware, no software intervention is required. 


32k 


simcard det [> Double synch debounce 


“pe Double synch est d PCLK 


— Double synch 1 en 


sim pre default 


bat pre default 


battery det [> Double synch |) 


hard_dea_en Lk 


soft_deable | disable process 


6.18.4.9 ETU Timer 


This SIM card controller support timer function. The timer use ETU as smallest counting unit. The 
timer support period mode and one time mode. 


Period mode ` | S | | > 


One time mode e ei 


Controller ETU time 
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6.18.5 Protocol Mode 


In normal case, the simcard is in PROT_MODE 0. 


To avoid the frequently simcard interrupt when the water mark set to 1, an hardware accelerator is 
added to do some protocol process. The process is based on the attribute of the command and data 
send and received. 


The simcard working senses is as following. 


6.18.5.1 ACK / NACK (PROT_MODE 1) 
In this case, the process flow of simcard control as: 


1. send command to simcard 

2. receive ACK/NACK from simcard (not must) 
3. send data to simcard (not must) 

4. receive ACK/NACK from simcard (not must) 
5. receive data from simcard 


Note: the item 2/3/4 are not must all, but it must has one of them, and it must need one ACK or NACK. 


The commands satisfy the rule are SELECT, UPDATE Binary, Update Record, Seek, Increase, Verify, 
Change, Disable, Enable, Unblock, Authenticate, Terminal Profile, Envelop, Terminal Response. 


6.18.5.1.1 ACK only when send data 


‘ommand 
CLA INS Pl P2 P3 


NULL | (Not Must) 


NULL (Not Must) 


Controlor 
Sim Card 


All residual data are send 


DATA | DATA | + + DATA | DATA 


Response data 


DATA | DATA] =- DATA | DATA 


6.18.5.1.2 NACK only when send data 
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Command 
CLA INS Pl P2 P3 


NULL | (Not Must) 


DATA | 1 byte only 


NULL | (Not Must) 


Controlor 
Sim Card 


DATA | 1 byte only 


Repeat until last 1 byte 


DATA | 1 byte only 


Response data 


DATA | DATA] + + DATA | DATA 


6.18.5.1.3 ACK / NACK when send data 
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Command 


CLA | INS Pl P2 P3 
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NULL | (Not Must) 


E 


DATA | 1 byte only 


{v 


Sim Card 


Repeat some NACK response 


Controlor 


NULL | (Not Must) 


E? 


ACK 


All residual data are send 


DATA | DATA | >+ DATA | DATA 


Response data 


DATA | DATA | >> DATA | DATA 


6.18.5.1.4 ACK when receive data 


In this case, there are no data need send but just command. The received data should followed the 
ACK signal 


The commands satisfy the rules are as STATUS, READ BINARY, READ RECORD, GET RESPONSE, 
and FETCH 


Command 
CLA | INS Pl P2 P3 


Response data 


Controlor 
Sim Card 


NULL|NULL] - | ACK DATA: DATA 


6.18.5.2 No ACK / NACK (PROT_MODE 2) 


In this case, there are no data need send but just command. The received data has no ACK signal but 
just some NULL signals. 


The commands satisfy the rules are as INVALIDTE, REHABILITATE 


Command 
a CLA | INS | Pl | P2 | P3 = 
© bi 
ER 5 
= Response data E 
5 a 
< NURUL, — DATAIDATAI -- para 
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6.18.5.3 Prot State Machine 


SoftReset 


6.18.6 Control Registers 


6.18.6.1 Memory map 


SL8541E Device Specification 


CO = prot_start & tx_en & mode_valid 
C1 =cmd_over & model 

C2 =cmd_over & mode2 

C3 = recv_nack 

C4 = recv_ack 

C5 = send one dat over 

C6 = send_all_dat_over 

C7 = send_all _dat_over 

C8 = scnd. all dat over 

C9 = ~tx_en | recv_timeout 

At any moment, once the softreset is 
coming, it enters to IDLE state. 


Name ` Irene 
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Zi [Name Ireme 
oes | Iai 
0x004C 


6.18.6.2 Register Descriptions 


6.18.6.2. 1 SIM_TX Registers 


Description : SIM card transmit register 
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GRSPREADTRUM' 
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Pee [a | [=~ [ ale lslala[@[al™[ el ela] oo 
[rene [Do PR 


ef 
ESRESESESECSESESESESESESESESES SES 
[s| ulelelnlelelelrislsielelei le 


Reserved 


Reserved SIM_TX 


(ae Ee 
EH EE EG PPP PT rl 


: RO 24’h0 Reserved 
SIM_TX : WO Writing to this reg will send data 
to Tx FIFO and then the data 
get transmitted 


6.18.6.2.2 SIM_RX Registers 


Description : SIM card receiver register 


Pex [a [o[ [=] [~ls[=[=[=[s[™| el el 7] e 
[heme [ 


Reserved 
me lR 
| eset I ES ESCH ES SES TT I 
EELER CES EEN 


Reserved SIM_RX 


Kä > 
eset ri | | | fof oto [eo | 


RK :8] 24’h0 Reserved 
SIM_RX [7:0] Read from this address retrieve 
data from Rx FIFO 


6.18.6.2.3 SIM_STSO Registers 


Description : SIM card status registers 0 
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Pee [xo [=] ~[7]=[s[~lal@[alm[ eel vo 


Reserved 


Value 
WEE Ce 
mem ll emeng 

Po Ing Ro mg o WK Wan NA | Reserved ` 


PROT_RXRCV_TIMEOUT_STS | [13] ec NO | o umeon 
PROT BECH DAT END STs | [12] Va (H dee eng 


RX_OVERRUN_STS nu ARo mg | | RX over run status | over run | RX over run status | 
TX_OVERRUN_STS mn ` Inn mg | TX over run status 
RX_TOUT_STS a? o ba Status bit for Rx time out 
(AC DOE STS AA] DONE STS eh m re Status bit for active done 


Ee reset 


IRO Im | (mg ` | Reserved = 


ae T aooe e Status the RX guard error 
URSP_CARD_STS a In mg | Status bit for unresp_card 


, Status bit for 
: Status bit for 


TX_EPT_STS mm In nm e Status bit for Tx empty int 
RX FULL_STS "mu ` Tag ` ug [Status bit for Rx full int 


Note: The SIM_INT_M (0x0030) register is the masked status. 


6.18.6.2.4 SIM_STS1 Registers 
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Description : SIM card status registers 1 


TSTST aa Tana TSTS [el 70 
ml 


Reserved 
me lR 
Peset H VR ERR T H T T 
LS Tae TS TET RT 8 TR TRT 


SIM 


Reserved 


DEACTIVE_ON | [14] RO tho wi Busy in deactivation process 
ACTIVE_ON [13] Ro ` I'm En? Busy in activation process 


, Activation status, 1: activated; 
SIM_DATA [11] [RO | tho. | Reflect of sim data io pin 
— foa [o [þm 


6.18.6.2.5 SIM_IE Registers 


Description : SIM card interrupt enable 


ENEE 
Pex lsialsialzlalaslalalslalslzlzlzls 
C 


Reserved 


Field Name Bit R/W Reset Description 
Value 
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RE Ce 
Ke ee 


PROT_RXRCV_TIMEOUT_IE | [13] Rw [no aa SECH 
PROT_RECV_DAT END IE | [12] C in ee Se 


RX |RX_OVERRUNIE — | IE E f 1] (pw (mg (mg ` | RX ouer run enable | over run | RX over run enable | 
TX_OVERRUN_IE mow eo TX over run enable 
AX_TOUT Ie ae a o Enable bit for Rx time out 
ACT DONE 15 = DONE IE Sn ine Enable bit for active done 


EARLY ATR Ip Enable bit for early answer 
to reset 


Ce, E 
Enable bit for tx_parity_error 
paxcroue ‘fm [Rw HTS 


6.18.6.2.6 SIM_ICLR Registers 


Description : SIM card interrupt clear 


Pex [a [o |= [= [x] EGG DHG el el 7] o 


Reserved 
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ir ee 
feria le G [Recover 


PROT_RXRCV_TIMEOUT_CLR | [13] ee Raa e umeo 
PROT DECH DAT END OUR | [12] Jee ee end 


RX | RX_OVERRUN CLR | CLR Ze on) 1] [WG Jino | ho | RX over run clear e| over run | RX over run clear e| 


RX_TOUT_CLR SIS: Clear bit for Rx time out 


}ACT.DONECLR  — | DONE_CLR we | (mg | Clear bit for active done ` bit for | Clear bit for active done ` done 


(aaae 


WE Ween 
ean fo [we | ho” Seear | 


6.18.6.2.7 SIM_CTLO Registers 


Description : SIM card control registers 0 


0x0018 SIM Card Control Registers 0 (Reset 0x8003) SIM_CTLO 


t Ia | 20 | 29 | 26 | 27 | 26 | 2s | 24 | 20 | 22 | an | 20 | 9 | 0 | 7 | 16 | 
E 


Reserved 


Res 
DO | TX RX_ FIF 
i Bea PER 
| Pw | 


EE fer [of e fee a [ee Tl 


o ooo ea o o 


TN DOUT LOW [15] S the Tx data to low logic 
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COo fa fo ER 


moer fim Jee [mo | Doacivate operation | 
me a faw [e feens 


TC e fre e 


sim card 


SM. pS" o | RST EE Reset the sim card module 


, Transmit data looped back to 
0: Even Parity 
ODD_PRT 2 R/W Tho 
0: high logic level t “0” 
LOGIC_LEVEL [1] R/W Thi eee er 
1: high logic level represent “1 
Bit convention: 
BIT_COVT R/W Thi 0: MSB (bit 7) transmitted first 
1: LSB (bit 0) transmitted first 


6.18.6.2.8 SIM_CTL1 Registers 


Description : SIM card control registers 1 


0x001C SIM Card Control Register 1 (Reset 0xC000) SIM_CTL1 


Br farf 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | a6 | 17 | 16 | 


Reserved 


ER 
AD_SPD_CTRL 
NER 


| Type | 
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Control the speed of the 
AD_SPEED_CTL [15:13] R/W 3’h6 active/deactive sequence. 
0: slowest, 7: fastest. 


SimCard inner clock polarity 
when the sim clk is stopped. 
Note: 

CLK_PL_INNER [12] R/W Wé When SIM CLK PL SEL =0, 
this register is invalid, and the 
polarity are set by the global 
register outside the controller. 


CLK_EN fit] [Rw [tho Enable for the sim clk output 


Select the sim clk speed. The 
sim CLK is divided 
From the ARM bus clock: 
: ARM CLK/2 
: ARM CLK/4 
CLK_MODE [10:8] : ARM CLK/8 
: ARM CLK/16 
: ARM CLK/32 
: ARM CLK/64 
: ARM CLK/128 
` ARM CLK/256 


NOOO P WN K O 


rsa esees S 


SimCard clock polarity selection. 
CLK PL SEL dl R/W App 0: Select purer PE Selection, 

1: Select inner polarity selection 

(SIM_CLK_PL_INNER) 

Write data switch 

2’b00: SIM TX = WDAT[7:0]; 
WDAT_SWT [3:2] R/W Eug 2’b01: SIM_TX = WDAT[31:24] 

2’b10: SIM_TX = WDAT[23:16] 

2’b11: Reserved 


Read data switch 
2’b00: 
RDOUT = {24’h0, SIM_RX} 
l 2’b01: 

RDAT_SWT [1:0] R/W 2’hO RDOUT = {SIM_RX, 24’h0} 
2’b10: 
RDOUT={8’h0,SIM_RX, 16’h0 } 
2’b11: Reserved 


6.18.6.2.9 SIM_RX_CK_DVD Registers 


Description : SIM card RX clock divider control 
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Pex [x [o[~[~[7 [|| ~[s[~] a] CHERE 
[Nene [Dd SOO 


wef 
ESSESESESESESESESESESESESESES SES 
Pen [stu loletu fol ele[7lels[*]e]21+ ie 


Reserved 


SIM_RX_CLK_DIV 


CR 


: RO 16’hO Reserved 
Clock divider bit 0 to 15 for 
SIM_RX_CK_DIV : R/W 16’h1740 receiving data. It should 
be >10. 


6.18.6.2.10 SIM_SEH Registers 


Description : SIM card retransmit control 


CET HH 
TSTS Taa aana 
ml 


Reserved 


Res Res Res DMA | DMA 
TX_ETU_SEL ene Sr Ki _TX | _RX TX_RETRX_LMT RX_RETRX_LMT 
EN | EN 


| Type | 


Select the Tx etu divider: 
0x111: the Tx etu is decided S 
Sim Y clock divider 

UL SEL Hab address 0x0034 
Others: the Tx etu is the same 
as Rx etu. 


fifo Yess S 
DMA TR EN | TN EN Is In th TX DMA mode enable 
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TX_RETRX_LMT | [7:4] Tx retransmit limit 


RX_RETRX_LMT | [3:0] Rx retransmit limit 


6.18.6.2.11 SIM_TGC Registers 


Description : SIM card turnaround guard control 


Pee [x] = [=| a alelsl=la[~[alm[ lela] oo 


Reserved 


TGC_TIME GUARD_TIME 


R/W R/W 


CREE ` ` ERERERRRRR.- 8 YHHH 


ooo i ea Te 


l ; Times in bit unit between the 

Times in bit unit between the 

GUARD_TIME [7:0] R/W 8’h30 consecutive byte during data 
transmission to the SIM card. 


6.18.6.2.12 SIM WDT Registers 


Description : SIM card watchdog control 
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Pex [=| Taa ana 


Reserved 


EE WDOG_CNT_LMT 


| Type | 


Watch dog timer limit for Rx 
WDOG_CNT_LMT [15:2] 14’h200 retransmit watch dog 
Unit is etu. 


Enable the Rx retransmit watch 
dog timer. This timer watches 
when Rx re-transition is 

WDOG_RTX_TOUT_EN happening and it will flag the 
unresponsive card int when the 
data from the sim card is time 
out (no data comes back) 


6.18.6.2.13 SIM INT N Registers 


Description : SIM card interrupt mask 


Description : SIM card interrupt enable 
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Pee [ao [=] EE GEE ERGO el 7] oo 


Reserved 


BBA IRMA 


Value 
Ge IR AN 
gewuer fea fo foo 9 

(Dal ` RO eN 1 M | Reserved ` 


PROT_RXRCV_TIMEOUT_MSK | [13] C NA" S bna 
pROT DECH DAT END MS | [12] dlm X G end 


RX_OVERRUN_MSK [11] [RO (mg | RX over run masked 
TX_OVERRUN_MSK [10] IRO (mg | TX over run masked 
RX_TOUT_MSK i) (mo | tno Masked bit for Rx time out 
ACT DONE MS; © | DONE Mk eo mo m Masked bit for active done 


EARLY_ATR_MSK Masked bit for early answer 
a o reset 


IRO | tho hO Irho | Reserved ` 


A E Masked the RX guard error 
URSP_CARD_MSK Ia |Ro Im | Masked bit for unresp_card 


tx_parity_error 
rx_parity_error 


TX_EPT_MSK In] 160 | ho l Masked bit for Tx empty int 
RX FULL MSK fo) Inn Im e| Masked bit for Rx full int 


6.18.6.2.14 aM TX CK DVD Registers 


Description : SIM card TX clock divider control 
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Pex [x [=| [lls aana SSR 
[none [Do PRD 


ef 
ESSESESESESESESESESESESESESES SES 
CEDE EHO 


Reserved 


SIM_TX_CLK_DIV 


Preset fo Too 


a 16] 16’hO Reserved 
Clock divider bit 0 to 15 for Tx 
SIM_TX_CK_DIV [15:0] 16'h1740 data. It should be >10. 


6.18.6.2.15 SIM_WDT1 Registers 


Description : SIM card watchdog control 1 


TTS Ta Taa aana 
ml 


Reserved 
Type LEE 
| sit KRE KEH EU RT RE KR RHEA EE E 


TE CH 


Watch dog count limit for Rx 
SIM_WDT1 [13:0] R/W 147h200 time out. 
Unit is etu. 


6.18.6.2.16 | SIM_CTL2 Registers 


Description : SIM card control 2 
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CE COE CEG GEG EEE 
[heme [Dd E 


ef SSCS 
reaf R RR cc 
Pee TSS RSS 


Reserved 


Reserved RX_INT_MARK 


(ae En 
EE E PPP PPP 


ooo ea Te 
RX_INT_MARK (80) Rw O 9°h100 Receive_Int_ WaterMark 


6.18.6.2.17 SIM_CTL2_S Registers 


Description : SIM card second control 2 


Pex [x CHOICE GEG EEE 
[nome [Pd E 


Reserved 


Type 


RE 
Peset M 
E E EE a ES 


Reserved TX_INT_MARK 


(ae S 
EE E e E E Eee Ee E 


"lest o fe 
TX_INT_MARK (80) Rw O 9'h000 Transmit_Int_ WaterMark 


6.18.6.2.18 | SIM_CTL3 Registers 


Description : SIM card control 2 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1574 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


Pex [a CHEE CEG GEG EEE 
ml 


wef O S O O 
ra| o o e e e Ee e RR 
Pee |elul eleli ele elr lelslelelei ie 


Reserved 


Reserved DATA_PH_CNT 


o o y i a o fare 


Data line pull high counter at 
the end ofthe OE end. 
, The unitis APB clock. 
DATA_PH_CNT [2:0] R/W ShO n. ng pull high (legacy) 
1, pull high 1 clock 


6.18.6.2.19 SIM_HDDEA 


SIM Card Hardware Deactive 
0x00000048 Registers(0x00002004) 


fe EEE ed Ee STs Ta 
"el 


REESEN 
Beet | o leet te ees ees 
r EE 


simdet_dbnc_thd 


Time [ueo] [ro [er [ar[orfaef 


SIM Card Hardware Deactive Registers 


Field Name Type SE Reset Description 
Value 


pnn (OC 
[oe a oo <p 
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Kees seg See Eege ME 
W 
hard dea ag [12] IRO INA jo | sim card or battery removal 
simdet_dbnc_en [11] Rw [NA fo sim card detect debounce enable 


simdet_pre_defau GE KEE sim card presence default value 
It 
batdet_pre_defaul E ie D battery presence default value 
t 


simdet_donc_thd | [7: 0] sim card detect debounce threshold 


6.18.6.2.20 SIM PHOTO Registers 
Description : SIM card Prot registers 0 


0x0050 SIM Card Prot Registers 0 (Reset 0x0010) SIM_PROTO 


Br | st] 30 | 20 | 2 | 27 | 26 | 2s | 24 | 29 | 22 | 21 | 20 | 19 | 10 | 17 | 16 


Reserved 


REC PRO | PRO 

vn PROT- MOD | Ts | TS 

PEEING MER OFT | TAR 
ner | T 


w|) O oe O ë a 
er OOG 


Tera ro De 
PJs ro foo [Reserves = 


Received timer enable, it is 
RECV_TIMER_EN | [4] R/W 1’b1 based on unit ETU, not unit 
clock. 


Protocol mode 

2’b00: Normal mode 

2’'b01: Has “ACK” or “NACK” 

as response, the data will 
PROT_MODE [3:2] come after the response. 

2’'b10: No “ACK” or “NACK”, 

data will come soon after the 

commands are sent. 

2’b11: Reserved 
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Prot soft reset. 

It is auto clear to 0 soon after 

software write it to 0. 
PROT_SOFTRST It is recommend that in every 

process, write this bit before 

PROT_START, but not writes 

them at the same time. 


Prot start signal. 

Software writes 1 to start the 
PROT START WO protocol mode. 

It is auto clear to 0 soon after 

write 1 to it. 


6.18.6.2.21 SIM_PROT1 Registers 


Description : SIM card Prot registers 1 


Pee [x] |= [= E lsl[lalzlalmlelel7o 
ml 


Reserved 
vee E 
Peset | ES EES EES EES a T S 
EE sea EES 
REESEN 
Tee TR. NANN SEN 
ERR ` EE ANA EN ERR Be | | 


Set NULL state value, 
Default is 0x60. 

SET NULL VALUE | [15:8] 8’h60 The NULL data will be 
discarded and it won't fill to the 
RX buffer. 
Set ACK state value. 
Default is OxA4, 

SET ACK VALUE | [7:0] R/W 8'hA4 When, the valid ACKINACK 
value is : 
ACK : 0xA4, 0xA5(ACK+1) 
NACK: 0x5B, 0x5A(NACK-1) 
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6.18.6.2.22 SIM_PROT2 Registers 


Description : SIM card Prot registers 2 


Pee [=] |= [el 7] sls[lalzlalmlelel7o 
[rene [To PR 


Reserved 
nes R 
nes MN E H EES a ES EES T T 
pereda ebe Ed 


RECV_SET_TIMEOUT 


ec 
S 
ESRSESESESKSESESESER 


[eras [ro [sero 


Set received timeout 
parameter. 
. The timer is start when the 
RECV_SET_TIMEOUT | [15:0] R/W 16’h40 last received data is get. 
The timer unit is ETU. 
It should be >13. 


6.18.6.2.23 SIM_PROTS3 Registers 


Description : SIM card Prot registers 3 


Pee [=] |= [=| 7] ~ls[ulalzlalmlel el vo 
[Nene [TD DD DAD 


Reserved 
Type 


cacy e j EE EE aid ee ial 


Res 
B SEND CMD NUM F SEND_DAT_NUM 
d 


[diem [ro [ero 
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COo ea o poo eoa y 


Set send command number 
: Ah 


RRR Resna S 
SEND DAT NU Ian TRW | 10’hO Set send data number 


6.18.6.2.24 SIM_PROT4 Registers 


Description : SIM card Prot registers 4 


Pee [=] |= [~[7|~ls[lalzlalmlel el vo 


Reserved 
nes R 
Reset [E ee T TTT TT 
SEL ER RE EEE e E HEH E 


Reserved RECV_DAT_NUM 


ec 
(ae Ën 
EE KEE ec 


ooo H oo E S 
TT T E S 
GRT L H [oro E 


6.18.6.2.25 SIM_PROT5 Registers 


Description : SIM card Prot registers 5 
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Pee [a [|= [~ EEE EGE GHORER 
[rene [To PR 


ef OCS 
resa] o Jo [e e e e e e e Ee e e e [| 
Pee fos|fofelufwlele{7{s[s[s[sle[s) 


Res 
om SEND_CMD_CNT F SEND_DAT_CNT 


Reserved 


[fiery [ro ero 
TH o o S 


d count 
SEND_CMD_CNT_| [14:14] 4'h0 an Alaina 
(for debug) 


~ foa o o HS 


SEND_DAT_CNT 10'h0 send data counter 
(for debug) 


6.18.6.2.26 SIM_PROT6 Registers 


Description : SIM card Prot registers 6 


KCSESESEHEEAERESEREHEERESERESESE 
es 


Reserved 
| eset AEA 
ELSE iti EE EES 


Reserved RECV_DAT_CNT 


EE cc ER 


Tier [ro [16 
SSES 


DECH DAT GNT 10'h0 reserved data counter 
(for debug) 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1580 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


6.18.6.2.27 SIM_PROT7 Registers 
Description : SIM card Prot registers 7 


0x006C SIM Card Prot Registers 7 (Reset 0x0007) SIM_PROT7 


Br | 31 | 30 | 29 | 28 | 27 | 26 | 28 | 24 | 23 | 22 | 21 | 20 | R | 17 | 16 


Reserved 
nps E 
| eset IESSE ES EES ES EES ESCHER EES ESCHER 
E ee poaae a ea AE 


Res Res 
INVLD_VAL_OCCR_NUM MARK_ST_OCCR_NUM erve R erve | SEL MARK STATE 
d d 


ec 


Field Name Bit R/W | Reset | Description 
Value 


e LI [ro Leg | Reserved o S 


When PROT_MODE == 1, there exists one error 
case that before the ACK/NACK, some invalid 
value except NULL will be received. This 
INVLD VAL register record the invalid value occurred times. 
OCCR_NUM Ria 4’h0 ` 1 The received data will be stored in the RX FIFO. 
(Note: When the value is 4’hF, then it indicates it 
is bigger or equal 4’hF) 
Write PROT_SOFTRST= 1 to clear it 


Once the SET_MARK_STATE is occurred, and 
then these bits will record the occurred numbers 
of the set states until the software writes 1 to 
clear CLR_MARK_STATE. 

MARK_ST_ 11: At This register give programmer a method to 

OCCR NUM WW 0 monitor whether a specified state have been 

= occurred ever and the occurred times. 

(Note: When the value is 4’hF, then it indicates it 
is bigger or equal 4’hF) 
Write PROT_SOFTRST= 1 to clear it 


PT iro [mo reser C=” 


Indicated the current protocol state. 

3’h0: IDLE state 

3’h1: SEND_CMD state 

, 3’h2: WAIT RSD state 

PROT_CURT_STATE | [6:4] 3’h0 3'h3: SEND_1_DAT state 

3’h4: SEND_N_DAT state 

3’h5: RECV_DAT state 

Others: Reserved 


SR e fo [m [Reseved 
SET_MARK_STATE [2:0] Set the state that you want to monitor, 
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6.18.6.2.28 SIM_STS2 Registers 


Description : SIM card status registers 2 


Pex [x[o[[~]7]~|s|~|=lzlalmlele[ 7] oo 
C E 


Reserved 


[pasts a ER GEES 
PFO 


Reserved RX_FIFO_CNT 


[Name | 
Tl E 
ET EREECHEN 


[fers [Ro rr 


6.18.6.2.29 SIM_STS3 Registers 


Description : SIM card status registers 3 


Pex [a [o |= [= CE3 EE GEH EEE 
mes E 


Reserved 


Reserved TX_FIFO_CNT 


Name, | 
ES ` O CH 
b ° | | fe fe fo fo fo] | 


CO fm 
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6.18.6.2.30 TIMEO LD VAL 


Description ` TimerO load value 


Se ER Ed EE ed 2 Ee ee cd 
"es ee 


Reserved 
H 
Peset SSES ee reese rees ees ee eege 
| Bit TnS [na Ina [ns [n Ing TS TS TYS TS Tala TS T] 


TIMEO_LD_VAL 


T 
Peel TPP) PP) | 


Field Name Type | Set/Cle | Reset Description 
ar Value 


TIMEO_LD_VAL [15: 0] RW NA 0x1000 | TimerO load value. Write to this 
register will reload the timer with the 
new value. In one-time mode, this 
value is the first counting start number. 
In periodic mode, this value is each 
counting start number. 


6.18.6.2.31 TIMEO_CT_VAL 


Description : TimerO count value 


Cen [a [oo [= [or [os [os laas [moll ole, 


Reserved 
ef OO 
Peset | of ofofofofofofoefoefoefoefoefofoefeoefo 
et [as [a lna Ts [nng TS Ts lS TS laal 


TIMEO_CT_VAL 


rese [o TTT TTT T 


Field Name Type | Set/Cle | Reset Description 
ar Value 
TIMEO CT VAL [15: 0] NA TimerO count value for read. This is a 
read-only register. It indicates current 
counter value. 
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6.18.6.2.32 TIME LD VAL 


Description : Timer load value 


Cee [so] = = [7 [sls [* [| 2] [meer fe 
ess R 


Reserved 
Pref OO 
Pest | of ofofofofofofoefoefofoefoefofoefeoefo 
et fas [a lna Ts [n lng TS Ts lS TS laal 


TIME) LD VAL 


T 
me TTT TTT TTT TT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


TIME1_LD_VAL Bei 0] 0x1000 | Timer load value. Write to this 
register will reload the timer with the 
new value. In one-time mode, this 
value is the first counting start number. 
In periodic mode, this value is each 
counting start number. 


6.18.6.2.33 TIME1_CT_VAL 


Description : Timer count value 


5 EEE Ee EE ee ed 
ens TR 


Reserved 
e 
Reset | o fJofofofofofoefofofofofofofofofe] 
ei TnS [a lna Ts [nng TS Ts lS TS laal 


TIME) CT VAL 


de TTT TTT TT 


Field Name Type | Set/Cle | Reset Description 
ar Value 
TIME) CT VAL [15: 0] NA Timer) count value for read. This is a 
read-only register. It indicates current 
counter value. 


6.18.6.2.34 TIME2 LD VAL 


Description : Timer2 load value 
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C EE Ee eeaeee EEE 


Twe EE 
Pest | ofofofofeoefojojefoejoefefoejofefofo 
œ lnlnieiolwalsteilelstislslvie 


TIME2_LD_VAL 


T 
me TTT TTT TTT TT 


Reserved 


Field Name Type | Set/Cle | Reset Description 
ar Value 


TIME2_LD_VAL [15: 0) RW NA 0x1000 | Timer2 load value. Write to this 
register will reload the timer with the 
new value. In one-time mode, this 
value is the first counting start number. 
In periodic mode, this value is each 
counting start number. 


6.18.6.2.35 TIME2_CT_VAL 


Description : Timer2 count value 


5 EEE 2 EE ee Ta 
ms T 


Reserved 


| be lnlmieiolwalsteilelstislslvie 


TIME2_CT_VAL 


me bP) PP PPP PPP), 


Field Name Type | Set/Cle | Reset Description 
ar Value 
TIME2 CT VAL [15: 0] NA Timer2 count value for read. This is a 
read-only register. It indicates current 
counter value. 


6.18.6.2.36 TIME_CTL 


Description : Timer control register 


timer control register(0x00000000) 
| Bit} 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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es R 
mes [TSTST 
KSE TTS TS TT 


Ce Ra Ñ Ge Tim | TIM | TIM 
Reserved D déi D erv = — — — | EO 


e Roo 


Ki TB (e cad 1 Red 
ar Value 

Teoma [ETT [RO [WA o frena 

met [to Ia [WA liegt 

KR [ist [RW [NA [0 _|Timerfineruptenable 

KS [ier [RW [NA [0 Sime nerap enable 

[Reserves [1 [RO [WA [o [renean o 


TIME2 MODE RW NA Timer2 mode select 
0: one time mode 
1: period mode 
TIME1_MODE [5] RW NA Timer mode select 
0: one time mode 
1: period mode 
TIMEO_MODE [4] RW NA TimerO mode select 
0: one time mode 
1: period mode 


eg T [RO [NA [0 | Reserva) 


TIME2 RUN [2] RW NA Timer2 enable bit 
0: timer stop 
1: timer run 
TIME1_ RUN [1] RW NA Timer1 enable bit 
0: timer stop 
1: timer run 
TIMEO RUN RW NA Timer0O enable bit 
0: timer stop 
1: timer run 


6.18.6.2.37  TIME_INTS 


Description : Timer interrupt source register 


Timer interrupt source register (0x00000000) 
| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
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Type 


Rea | E | E | Ho ag 
SR E SHE E EIR E HE EREE 


Ge TM | TIM 
eu | Eo 
HESE NT e e 


E ` vameeeeaenbtlkik 
EES ESESESESERESESESERER 


Field Name Type ie Reset Description 
Value 


eg [am [RO E 
men [ta (ro [m | Tmerzinenuntsouce 
"owens [mi [RO [ma E source ———s 
Treo mrs [to [ao [wa fo [Timeo source _——i| 


6.18.6.2.38 TIME INTE 


Description : Timer interrupt flag register 


C EEE Ee EE ee cd 
ms T 


Reserved 
ef OO 
| Reset Le Leet tele tele tele tests 
| pit Is a la Ts [n]a Ts TS TSTST 


TM | Tim | Tim 
Ka Te | Eo 
Aesemen ei ei ei 


E aana GE 
me [TSTST TTT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tema [ETT o [WA o rena 


TIME2_INTF e NA Timer2 vane flag 
0: no active interrupt 
1: interrupt is enable and interrupt 
source is active 

TIME1_INTF Timer) interrupt flag 
0: no active interrupt 
1: interrupt is enable and interrupt 
source is active 
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TIMEO_INTF TimerO interrupt flag 
0: no active interrupt 


1: interrupt is enable and interrupt 
source is active 


6.18.6.2.39 TIME INTG 
Description : Timer interrupt clear register 


0x00B0 Timer interrupt clear register (0x00000000) TIME_INTC 


Br |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 |16 


Reserved 
mes LR 
Pest | ofofofofoefofofoefoefoefoefoefoefoefeoef. 
ei TS Ta lna ft lng TS |e {7} ets} sts] 2]i]o | 


TM | Tim | Tim 

Ka Te | Eo 

RE INT | NT | INT 
C lel c 


e TR (IT n 
ar Value 

Teoma [ETT [RO [WA [0 | Reseneaway ———SCSC*” 

mmen f [wo [cea [0 [Tmo nemme 

mmewe |m C [oea [0 [Timer mermi 

mmeo mno [o [wo [oea [o Tasse = 


6.19 12S 
6.19.1 Overview 


IIS is a common digital audio interface specification. Base Band Chip IIS Interface can be used to 
implement a CODEC interface with external digital audio system working as host or slave. The IIS 
interface supports both IIS and PCM data format. The interface can transmit and receive data 
simultaneously as well as transmit or receive data alternatively at a time. This document defines 
function and configuration of IIS block. 


IIS module can be controlled both by ARM or DSP. 


6.19.2 Features 


e Compliant with the IIS/PCM standard 

e Support IIS, MSB-Justified and DSP data bus interface working on IIS mode 

e Support Long Frame, Short Frame and Multi-cycle Frame working on PCM mode 
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e Serial clock with programmable frequency 
° Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
e LRCK polarity can be configured 
e Wide selection of IIS data lengths 8,16,32bits 
e Master / slave 
H MSB / LSB 
e Transmit only/ receive only / transmit and receive mode 
e 2 DMA requests 
e Single interrupt line for multiple interrupt source events 
° IIS and PCM master mode: support integer clock divider 
e IIS master mode: support fraction clock divider — both variable and fixed serial clock 
mode 
e PCM master mode: support fraction clock divider — only variable serial clock mode 
e Support 32bit width of APB 2.0 configuration. 
6.19.3 Signal Description 
Base Band 
lis_sck 
is Weck Generic 
IIS/PCM SE IIS/PCM 
Module = y Slave 
us si Ñ 
device 
iis_sdo 
Figure 6-101 IIS connection as master 
Base Band 
lis_sck 
iis Weck Generic 
IIS/PCM SE IIS/PCM 
Module S : master 
iis_sdi A 
device 
iis_sdo 
Figure 6-102 IIS connection as slave 
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6.19.4 Function Description 


6.19.4.1 IIS interface 


IIS module consists of RX/TX controller, ARM APB interface control register, clock generator and FIFO 
control. ARM programs IIS register, enable IIS mode, starts RX/TX data transfer. Output data is written 
to TX FIFO and received data is stored in RX FIFO. Each FIFO is 32-bit width plus 32-address length. 


MCLK generator generates main clock for IIS block. This clock also output as master clock during 
hand shaking. In slave mode, external clock source can be input, working as the IIS main clock. Clock 
divider value and control signal for MCLK come from global control register. 


The IIS SCLK generator divides main clock according to a 16-bit clock divider register, which defines 


half SCLK clock width. It can be programmed from 0 to 32767. 


CLK_PLL TIS MCLK generator TIS MCLK 


ARM APB 


E IIS control register IIS SCLK generator US SCLkK 
us 


RX/TX FIFO 


Control IIS_LRCK 
IIS RX/TX 
controller IIs_SDO 
IIS_SDI 


RX/TX data FIFO 
(32X32) 


Figure 6-103 IIS module diagram 


IIS interface has 4 pins, IIS_SCK is serial clock output, IIS_SDI is serial data input, IIS_SDO is serial 
data output. IIS_LRCK is left/right channel select. The device generating IIS_LRCK and IIS_SCK is 
the master. IIS_LRCK and IIS_SCK are output pins if working as master. They are input pins if 
working as slave. 


Serial data is transmitted in two’s complement format with the MSB first. Serial data can be sent at 
rising or falling edge of SCK, at receiver, it must be latched at rising edge. When system word length 
is greater than the transmitter word length, the word is truncated (least significant data bits are set to 
‘0’) for data transmission. If the receiver is sent more bits than its word length, the bits after the LSB 
are ignored. On the other hand, if the receiver is sent fewer bits than its word length, the missing bits 
are set to zero internally. 


Three bus formats are available in this module. Following Figures illustrate the relationship between 
the SCK, LRCK and serial data I/O for different interface protocols. The polarity of LRCK is 
programmable. The bits per-channel is programmable up to 32bit. 


IIS mode is where the MSB is available on the 2nd rising edge of SCLK following a LRCK transition. 
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SCLK 


| È ES 


LEFT 


LRCK T LEFT RIGHT 


sD x Yue }—S Lenz X LSB use S LSB 


Figure 6-104 IIS-compatible format 


LEFT Dummy RIGHT 


K 
sp {x Ve) LSB E u Yis Y Ze ES 


Figure 6-105 IIS-compatible format with dummy bit 


MSB-justified mode is where the MSB is available on the first rising edge of SCK following a LRCK 
transition. 


PLN E 


SCLK 


LRCK l LEFT RIGHT LEFT 


sp : mse : Ç iss (use) (tse X use ) 


Figure 6-106 MSB-justified format 


SCLK S i $ 


LRCK LEFT Dummy RIGHT 


OOH) 


Figure 6-107 MSB-justified format with dummy bit 


DSP mode is where the left channel MSB is available on either the 1st or 2nd rising edge of BCLK 
following a LRCK transition high. Right channel data immediately follows left channel data. 
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E ef 


Figure 6-108 Synchronized format 
Note: 
T: 1/(system clock frequency) 


n: register programmable integer, n-1 = 1, ...., 32767 


Table 6-101 IIS data format memory map 


IiS_CTL | Bits / Data arrangement 
So ~0 channel 


Data on bit 31~24 
2 GC, Data on bit 31~15 
32bit Data on bit 31~0 


6.19.4.2 PCM interface 


PCM interface is a direct voice interface connects to standard CODEC. The implementation is 
compliant with the MP-PCM requirements for voice transfer (8 kHz PCM_SYNC and 8 or 16 bits data). 
The four signals of the PCM interface are: 


— PCM CLK: PCM clock 

— PCM_SYNC: PCM 8KHz synchronization signal 

— PCM OUT: PCM output data 

— PCM_IN: PCM input data 

These four pins is able to share IIS interface follow this mapping: 
PCM_CLK share with IIS_SCK, 

PCM_IN share with IIS_ SDI, 

PCM_OUT share with IIS_SDO, 


PCM_SYNC share with IIS_LRCK. 


The data can be linear PCM (13-16 bit), u-Law (8 bit) or A-Law (8bit). The interface can work as either 
Master or Slave. 


Programming IIS_CTL 0 register bit 15 to 1 configures the PCM mode. 
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Long Frame Sync is the name given to a clocking format that controls the transfer of PCM data words 
or samples. In Long Frame Sync, the rising edge of PCM_SYNC indicates the start of the PCM word. 
When Base Band Chip is configured as PCM Master, generating PCM_SYNC and PCM_CLK, 8 bits in 
one frame, then PCM_SYNC is 7-bit long. When Base Band chip is configured as PCM Slave, 
PCM_SYNC may be from one consecutive falling edges of PCM_CLK to not big or equal than PCM 
data length (as figure shows, PCM_SYNC is 2~7.5 bits) long. 


Programming IIS_CTLO register bit8 to zero configures the Long Frame Sync mode. 


PCM_IN is captured on the falling edge of PCM_CLK and PCM_OUT transmits on the rising edge. 
PCM_OUT may be configured to be high impedance on the falling edge of PCM_CLK in the LSB 
position or on the rising edge. The control bit is IIS_CTL2 bit10, if high, OE changes to low at falling 
edge of the last bit. 


PCM_SYNC 


PCM_CLK 


PCM_OUT —— l 2 3 1 5 6 7 |8 


PCM_IN — 1 2 3 4 5 6 7 8 


Figure 6-109 Long frame sync (Shown with 8-bit sample) 


In Short Frame Sync the falling edge of PCM_SYNC indicates the start of the PCM word. PCM_SYNC 
is always one clock cycle long. 


As with Long Frame Sync, Base Band Chip samples PCM_IN on the falling edge of PCM_CLK and 
transmits PCM OUT on the rising edge. PCM OUT may be configured to be high impedance on the 
falling edge of PCM_CLK in the LSB position or on the rising edge. 


Programming IIS_CTLO register bit8 to high configures the Short Frame Sync mode. 


PCM_SYNC 


PCM_CLK 


PCM_OUT ——— 1 2 3 4 5 6 7 8 9 | 10] 11 | 12 | 13 | 14 |15 


PCM_IN ———— 1 2 3 4 5 6 7 8 9 |10 |11 |12 |13 |14 |15 |16 


Figure 6-110 Short frame sync (Shown with 16-bit sample) 


More than one channel connection over the PCM interface is supported using multiple slots. Up to 
three channel connections can be carried over any of the first three slots. 
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Long | 
PCM_SYNC 


or 


Short 
PCM_SYNC 


PCM_CLK 


PCM_OUT — 1 L 3 4 5 6 7 (8 1 2 3 4 5 6 7 |8 


PCM_IN en SÉ 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 


Figure 6-111 Multi-slot operation with two slots and 8-bit compounded samples 


Three slots can be configured in one PCM frame; IIS_CTL2 register bit 2~0 define which channel is 
occupied. Each bit configures one of the three channels. If bm is high, then slotO is carrying data. If 
channel 0 and 2 is active, this register is 0x5. 


PCM data format in TX/RX buffer is different between master and slave mode. If burst size is 16 or 
8bit, in slave mode, data for slot 0 and slot 1 are packed into one word, which locates in lower address; 
data for slot2 locates in higher address; slot0 and slot2 fill higher bits (bit31~24). In master mode, only 
slot0 takes lower address and locates on lower bits (bit15~8); slot1, slot2 packed in higher address, 
and slot2 takes lower bits while slot1 in higher bits. Following table shows PCM data format for master 
and slave mode. 


Table 6-102 PCM data format for master mode 


IS _ CTL Bits / Data arrangement 
bit1~0 channel 


8bit Data for channel 0 on bit 15~8, in lower address. 
Data for channel 1 on bit 31~24, Data for channel 2 on bit 15~8, on higher 
address. 


01 16bit Data for channel 0 on bit 15~0, in lower address. 
Data for channel 1 on bit 31~16, Data for channel 2 on bit 15~0, on higher 
address 

1x 32bit Data for channel 0 store in low address, data for channel 1, 2 store in high 
address. 


Table 6-103 PCM data format for slave mode 


IS _ CTL Bits / Data arrangement 
bit1~0 channel 


8bit Data for channel 0 on bit 31~24, Data for channel 1 on bit 15~8, in lower 
address. 
Data for channel 2 on bit 31~24, on higher address. 


01 16bit Data for channel 0 on bit 31~16, Data for channel 1 on bit 15~0, in lower 
address. 
Data for channel 2 on bit 31~16, on higher address 

1x 32bit Data for channel 0 store in low address, data for channel 1, 2 store in high 
address. 
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Table 6-104 PCM multiple slot and PCM cycle configuration suggestion 


pcm_slot[0] pcem_slot[1] pcem_slot[2] pcm_cycle 


Table 6-105 Exceptions for PCM multiple slot configuration 


Bit width | pcm_slot[0] | pcm_slot[1] | pcm_slot[2] | pcm_cycle sample rate clk_iis 
32 2 
1 - 1 8 or 44.1 or 48k 26/80MHz 
16,8 4 
Note: 


s In PCM fraction divide mode, clk_iis frequency should be 20 times bigger than bit clock 

s For EDA simulation, pcm_slot[2:0]=101, bit_width=8 or 16,ocm_cycle>=2 is ok, but software 
test meet some problem when sample rate > 1KHz. So we suggest software engineer setting 
pcm_cycle =4 in application. Its ok for both software and EDA simulation. 
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6.19.4.3 IIS clock path 


US top 


iis_m_top 
~is_slaved : 
lis_ckg_m 
8 lis_clk_o 
iis_clk >| divider | pad_out_iis_sck 
> 
> 
pad_out_iis_sync 
> 
DD — 
—> HS Y m SE 
Kl pad_in_iis_di 
double sync 
wr_fifo_en rd_fifo_en 
Di FH FIFO Wil 
rd io en Wr To en 


«(ee ý > pi Io FIFO T 


v iis_rf k PELE 
is_slaved 
taggen 
—> double syne pad_in_iis_sck 
7 EF) See 
EN pad_in_iis_sync 
< 
< pad_in_iis_di 
lis_ckg_s ae E 
pad out ie do 
Y Y y 20 > 
>| iis _rtx_s / 
iis_s top 
Figure 6-112 IIS clock path 
Note : 
a. Module clock: iis_clk, PCLK. 
b. IO pad: iis_sck, iis sync, iis_di, iis_do. 
C. IIS IP can be configured as master mode or slave mode. The configure signal is iis_slaved 


If iis_salved= 1, iis works as slave. iis_m_top will not work. 
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If iis_salved = 0,iis works as master. lis_s_top will not work. 


“divider” block function: iis_clk_p = \is_clk/M. where M is a clock divider factor. 
“reverse” block function: iis_clk_o = ~ iis_clk_p. 

“sck counter” block function: count iis_sck period. Count unit is iis_clk. 
“double sync” block is used to resolve crossing clock domain signal. 


oroa 


6.19.4.4 Pad IO timing 


In default mode, iis output signals, like iis_do, iis_sync(for master) signal, are sent at the posedge of 
iis_sck. And input signals like iis_di, iis_sync(for slave), are sampled at the negedge of iis_sck. 


Sampling data at negedge of SCK 


iis_sck | 


ts d Beas 


iis_do/sync : Ka 


Figure 6-113 Sampling data at negedge of lIS_SCK 


We can also set output signal sent edge as negedge and sampling edge as posedge, like the 
following. 


Sampling data at posedge of SCK 


iis_sck | 


isdi < X EDO WN aD GD GD GD GD GD GD GD GP, 
iis_do/sync X X 


Figure 6-114 Sampling data at posedge of lIS_SCK 


The implementation of sampling edge is as following. 


isei A 
TEEN 
of sck 


] | 


el 
—i 
es 


lis_sck 


iis_di X p< 
iis_do/sync X X 


Figure 6-115 implementation of sampling data at negedge of IIS SCK 
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"më EL 


y 


lis_sck 


Is di 


iis_do/sync 


Figure 6-116 implementation of sampling data at posedge of IIS SCK 


6.19.4.5 Setup time and hold time 


If we assume that max input delay is 10ns and min input delay is Ons for iis_di to lis_sck. max output 
delay is 10ns and min output delay is 5ns for iis_do/iis_Irck to tis_sck. The clock period time is 50ns 
for iis_sck. 


Sampling Edge 
2 IIS CLK period=50ns 


IS CLK 


IISDI 
Max_Input_Delay=12ns-> 


> 
Max_hold_time=37ns 


k Si 
Min_Setup_time=13ns 


Figure 6-117 implementation of sampling data at posedge of IIS_SCK 


Then for iis_di, the setup time range is 13ns<setup_time<25ns,and the hold time range is 
25ns<hold_time<37ns. For iis_do/iis_Irck, the setup time range is 13ns<setup_time<25ns,and the hold 
time range is 25ns<hold_time<37ns 


6.19.5 Control Registers 
6.19.5.1 Memory map 


Base address: IIS BASE ADDRESS 


Offset E 
D, [Name ennes O ` 


Write data to this address initiates a 
0x0000 IIS TXD character transmission through TX FIFO 
7 Read from this address retrieve data from RX 
FIFO 


0x0004 IIS_CLKD Integer clock divider 
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Zi [tame | Description O 


6.19.5.2 Register Descriptions 


6.19.5.2.1 liS_TXD 


Description : Write data to this address initiates a character transmission through TX FIFO; Read 
from this address retrieve data from RX FIFO. 


a Ee EGE 
femep S 


IS TD 


Type RW 


SS TT 
La” PESCHE ER ES EES ES ES 
LS RRE TEE EES ES 
(ëss) em 


lIS_TXD 


S 


Field Name Type | Reset Description 
Value 
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IS TD [31:0] R/W 32’°h0 Write data to this address initiates a character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.19.5.2.2 liS_CLKD 


Description : Integer clock divider 


Bit |31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 2a | 22 | at | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 


C 
Peset (MDH MC E E EEE 
EC EE EE T EES 
KC Bh, bh 


IIS CLD 


IIS CLD 


Lest lT ANAS ` "` 


Field Name Type | Reset Description 
Value 


IS CLkD [15:0] R/W 16’h3 Specify the clock ratio between iis_sck and clk_iis. 
IIS_CLKD = (clk_iis / (2 * iis_sck)) - 1 
And iis_sck = sample rate * channel number * 
channel length 
For example, if clk_iis runs at 76.8MHz, and IIS 
module is configured as 48K sample rate, 2 channel 
and 16-bit channel length, iis_sck should be 48K * 2 
* 16 = 1.5386MHz, IIS_CLKD should be (76.8M / (2 * 
1.536M)) - 1 = 24 
Note: When work in the slave mode, the frequency of 
iis_sck depends on the IIS master, so the register 
IIS_CLKD is not used. 


6.19.5.2.3 liS_CTLO 


Description : IIS control register 
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Control register (Reset 0x0000_00C1) 
Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
me lR 
HIII HIH 


GC II 
SCK | ISL | IS_S 
PCM | DMA T IS_S NG_ | NG_ 
ES SC A L 8 Ges Se SE 


| Type | 


ESB Deep Pe 


PCM_EB [15] R/W Tho “1” : PCM mode 
“O” : IIS mode 


Cc CP AS A 


IS_LRCK_PH 7 Tho Active level of left / right 
channel 
“0” : low for left 
“1” : high for left 


IS_SYNC_MD Output LRCK or SYNC for IIS 
mode 
“0” : LRCK 
“1” : SYNC 
IS_IISC_SHRTF , “0” : MSB justified in IIS mode 
Long frame in PCM mode 
“1” : iis-compatible format in IIS 
mode 
Short frame in PCM mode 
RTX_MD [7:6] R/W i ” : idle mode 
” : receive mode 
” : transmit mode 
” : transmit and receive 
BPCHN [5:4] R/W : Serial bit per channel 
“00” : 8 bits 
“01”: 16 bits 
“1x”: 32 bits 


IS_SLVD D IIS/PCM work as master 
": IIS/PCM work as slave 
“1”: enable transmit data from 
LSB 
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NG_TX [1] R/W Tho “1” enable TX data shift out at 
clock neg-edge 


NG_RX R/W Thi “1” enable RX data shift in at 
clock neg-edge 


6.19.5.2.4 IIS_CTL1 


Description : IIS configure register 


oos | Convareigater eserooooo ooo J se 
en [o|o Ta Taa aa a o e e or e 


Reserved 
me a 
Peset A A 
i fsjajsjjujojojs|zjefs/ajajz2jijo] 


IS_R | IS_T z Se N 
XIO XIO ITVL_NUM 
STP STP ONT 

Tre [ow [ow [ew E 


IS_RXIOSTP [15] R/W T'ho Receive IO stop enable 
“1” : enalbe 
IS_TXIOSTP [14] R/W 1’ho Transmit IO stop enable 
“1” : enable 
IS_FSCNT_EB | [13] ak counter enable, for debug 
"` enable 


IS NUM CNT | [12] Count clock for one 
“0” : Irck cycle 
“1” : sclk cycle 


ITVL_NUM [11:0] R/W 12°n0 Used for timeout decision for 
slave mode 
If the slave has not sampled the 
edge of iis_sck in the interval 
(n*4+3)*Tclk_iis, slave will stop 
the receive process and send 
timeout interrupt 


6.19.5.2.5 liS_CTL2 


Description : IIS control register 
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Pex [xo |= [mlx [= aaa TSTST 


Reserved 


SYNC_POS PCM_CYC PCM_SLOT 


Type 


ae eae 9 
eel e e e e e fete tf ele 


Ze — POS [15:11] ShO SYNC position when working in 
DSP format: 
0: MSB is available on the 2™ 
rising edge of SCK 
Channel length-1: MSB i is 
available on the 1°" rising edge 
of SCK 


PCM_OE_EN [10] “1” : Enable data oe change to 
low at falling edge of last bit 

PCM_CYC [9:3] Pcm_cycle, used for multi_slot 
PCM 


PCM_SLOT [2:0] R/W KR Pcm_slot, used for multi_slot 
PCM 
“001”: slot 0 is used 
“010”: slot 1 is used 
“100”: slot 2 is used 
“011”: slot 0 and slot 1 are in 
use 


6.19.5.2.6 liS_CTL3 


Description : IIS RX FIFO FULL/EMPTY watermark value 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1603 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


TTS Taala aana TSTST 
C 


Reserved 


epes JS [RW [Reset Vale Tsa 
ent [iri [aw jam | i 


6.19.5.2.7 ` (e INT EN 


Description : IIS interrupt enable register 


Pex [a [= [l=] |e] s] a|a eaae] 
[rene [ E 


Reserved 


PE RXF TXF RXF 
_FU Res FU _EM Res 
Reserved LL_I oT S ae H PTY SE 
KHS 
NT TEN _INT 
EN In _EN 


E REE 


Field Name R/W Reset Description 
Value 
TXF_EMPTY_INT_EN Tho Tx_fifo_empty interrupt 
enable 


| RXF_FULLINT_EN | KR Rx_fifo_full interrupt enable 


TIME OUT INT EN Tho Slave mode timeout interrupt 
enable 

RX_OVF_INT_EN Rx_overrun_reg interrupt 
enable 
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L H L H HS 
E |TXF_FULINT.EN | INT_EN P EE (mg ` Tx | Tx_fifo_full interrupt enable | full | Tx_fifo_full interrupt enable | enable 


PEUN o EMPTY_INT_EN Tho Rx_fifo_empty interrupt 
Eege 


| esenea  " 


6.19.5.2.8 IIS_INT_CLR 


Description : IIS interrupt clear register 


0x001C Interrupt clear (Reset 0x0000_0000) IIS_INT_CLR 


Er fsı | 20 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | a9 | 18 | a7 | 16 | 


Reserved 


Beck 


| Type | 


Field Name R/W Reset Description 
Value 
TIME_OUT_INT_CLR [5] WO Tho Write “1” clear slave mode 
timeout interrupt 
RX_OVF_INT_CLR Write “1” clear 
Rx_overrun_reg interrupt 


| Reserved oo o IRO [tho hooo 


TXF_FULL_INT_CLR wo N ho Write “1” clear Tx_fifo_full 
interrupt 

RXF_EMPTY_INT_CLR Write “1” clear 
Rx_fifo_empty interrupt 


Reserved 


6.19.5.2.9 HIS INT RAW STs 


Description : IIS interrupt raw status 
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Pen [aw [lel [slsl~lslelal~|wel sire 
| Name | Reserved 

| eset ISS Mae (oO ee 
ee CO EE 


S 


| Type | 


BEE 


Raw txf_empty interrupt, 
This bit is set when the 
number of tx fifo data byte is 
less than the tx empty 
watermark value. Auto 
cleared when the condition 
disappears. 


RXF_FULL_ HAW GIG Raw rxf_full interrupt.This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME OUT BAM GIG [5] Tho Raw slave mode time out 
interrupt 

RX_OVF_RAW_STS [4] Tho Raw Rx_overrun_reg 
interrupt 


aen fa Je Jr eenaa | 
"ëmm as fra Je Jm __[ Raw Tc fo kairo | 
Pear ever raw.sts [mi Je [rm | Raw foamy merus | 
xerou ji [Ao LHS 


6.19.5.2.10  IIS_INT_MASK_STS 


Description : IIS interrupt mask status 
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Pex [=| [ells aa TSTST 


Reserved 


Peset HII H IT T T 
H HTH 


S 


| Type | 


Field Name R/W Reset Description 
Value 


TXF_EMPTY_MASK_STS [7] 1’ho Txf_empty interrupt mask 
status. 

RXF_FULL_MASK_STS Tho Rxf_full interrupt mask 
status. 

TIME_OUT_MASK_STS [5] Tho Slave mode time out 
interrupt mask status 


RX_OVF_MASK_STS Rx_overrun_reg interrupt 
——— status 
Reserved 


eg 5 
TX_FIFO_FULL_MASK_STS A T Tx c _full interrupt mask 
status 


RX_FIFO_EMPTY_MASK_STS Rx_fifo_empty interrupt 
a status 


| Reserved = 


6.19.5.2.11 liS_STS1 


Description : IIS RX FIFO write address and read address 
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Pex [x [== lm [xls ana TSTST 
C 


SEE E IER R IR E IE RS 


Reserved 


epes Jon [RW [Reset S 
C [Ro Je ema | 
Seat fos [ro JL 
[emoon [wor [RO [sw | AkFFOreadaaaess | 


6.19.5.2.12 liS_STS2 


Description : IIS status register 


Pex [a [=| [= [7 EG CHEE EREE e 
C 


Reserved 


me me BUS TXF TXF RXF | RXF 
Reserved LRG ALE ALE EM FU EM FU 
CLK DO AL ALE 
ULL ULL PTY LL PTY LL 


| Type | 


LJ tee bet et be bet 


emmer [en [RW [Reset Vale Tans | 
emer [na Je D eno 
mss In Ja [mo [issoro | 
sæ fa fo fr foomo 
L 


E REALEMPTY 2 — Thi TX FIFO is real empty. TX 
FIFO has no data 
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TXF_REALFULL TX FIFO is real full.(not relates 
to register TXF_FULL_THLD) 
RXF_REALEMPTY RX FIFO is real empty. RX 
FIFO has no data 
RXF_REALFULL RX FIFO is real full.(not relates 
to register i 


TXF_EMPTY This bit is set when the number 
of TX FIFO data byte is less 
than the TX empty watermark 
value. Auto cleared when the 
condition disappears. 


TXF_FULL This bit is set when the number 
of TX FIFO data byte is larger 
than the TX full watermark 
value. Auto cleared when the 
condition disappears. 

RXF_EMPTY This bit is set when the number 
of RX FIFO data byte is less 
than the RX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 

RXF_FULL Tho This bit is set when the number 
of RX FIFO data byte is larger 
than the RX full watermark 
value. Auto cleared when the 
condition disappears. 


6.19.5.2.13 IIS_STS3 


Description : IIS status register 


Pen [x [=| [mlx es oa ea o el elev] o 


Reserved 
me lR 
| eset R I H ES EES TTT H 
WEE EE EECH EES 
hane Pre 


LRCKCNT 


LRCKCNT [15:0] 16°hO Number of clk_iis cycle per SCK 
cycle or LRCK cycle , depends 
on ctl1[12]. 
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6.19.5.2.14  IIS_DSPWAIT 


Description : This register is used for DSP control 


Bt |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | an | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 


ee ee eee 
| Reset (MR ES AAA 
RIE EE EECH E EC RES 


IS TX | HX 
BUS | TX DATA B | RX_DATA_S | DMA | DMA 
Reserved Mo WT WT SE SE lIS_DSPWAIT 


w| e e| e e 
S et oe 


IS BUS MODE | [10] Tho 0: iis use 32bit APB bus, 
1: iis use 16bit APB bus 


TX_DATA_SWT TX FIFO write data endian for : 
0: = wdata[31:0] (APB wdata) 
1: ={wdata[7:0], wdata[15:8], 
wdata[23:16], wdata[31:24]} 
(APB wdata) 
2: = {wdata[15:0],wdata[31:16]} 
(ABP wdata) 
RX_DATA_SWT | [7:6] i RX FIFO read data endian for 
APB rdata : 
0: = rdata[31:0] (FIFO read 
data) 
1: =rdata[7:0], rdata[15:8], 
rdata[23:16], rdata[31:24]} 
2: = {rdata[15:0],rdata[31:16]} 
TX_DMA_SEL [5] í TX DMA request type select: 
0: request auto clear or by ack 
feed back from DMA 
1: request clear only by ack 
feed back from DMA 
RX_DMA_SEL [4] , RX DMA request type select: 
0: request auto clear or by ack 
feed back from DMA 
1: request clear only by ack 
feed back from DMA 
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IIS DSPWAIT [3:0] R/W 4h1 This register is used for DSP 
control 


6.19.5.2.15 liS_CTL4 


Description : IIS TX FIFO full/empty watermark register 


TTS Taala aana TSTST 
ml 


SER E enel le E E R IE R 


Reserved 


w| e RECH CHE 
E =e ` ` "` WESSEN 


epes [ek [AW [Reset Vale Iesse | 
ent fra Jan fow | 


6.19.5.2.16 liS_STS4 


Description : IIS TXF FIFO write address and read address 


Pex [a [=| [el GEG GERE OE3 e 
mel 


Reserved 


TXF_WR_ADDR | [12:8] IRO lang | TX FIFO write address 
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esm e fo fo E 


TXF_RD_ADDR | [4:0] IRO sho TX FIFO read address 


6.19.5.2.17 IS_CTL5 


Description : IIS slave dummy bit mode control register 


Pee [=~ Taala aana TSS TT 
C 


Reserved 


SERR R ER E E E 


DEN 


Type oe 


Field Name R/W | Reset | Description 
Value 


ar oa [RO ER 


IS _DUMMY_DEBUG | [7] R/W | (bü 1: when IIS_CTL5[5]=1. 
0: others. 
Note: iis working on fraction mode", 
IIS_DUMMY_DEBUG is set to 1. 


IS _CLK_DVDR_CLR eL fw pme Only used for debug. 


IIS_CLK_DVDR_MD1 RW | 1’hO For only IIS master mode, this bit is used to 
select output serial clock mode. 
0: iis_sck is integrally divided from clk_iis. Refer 
to IIS_CLKD for detailed. 
1: lis_sck is fractionally divided from clk_iis. 
Is sch = 1/2 * clk_iis / (IIS_CLKD + 1) 
iis_sck * (IIS_CLKM /IIS_CLKN) = target sample 
rate * channel number * channel length 
Note1: the frequency of iis_sck is fixed. But the 
actual sample rate is variable, and only average 
is target sample rate. 
Note2: if IIS_CLK_DVDR_MD1 is 1, 
IIS_CLK_DVDR_MDO must be 0. 
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Läepgptwnrpuu 


` 


Reserved for debug Reserved for debug 


IS SCK DUMMY M |H] R/W | 1’°hO Dummy mode for IIS compatible mode 
ODEO 

IS SGK DUMMY N NANN e Dummy mode for IIS justified mode 
ODEO 


6.19.5.2.18 IS CLKML 


Description : Fraction clock divider: M[15:0] 


SL8541E Device Specification 


Note3: IIS_CLKM must be not more than 
IIS_CLKN. 

Note4: Compared with MDO, the advantage of 
MD1 is that iis_sck is fixed, but the disadvantage 
is that the jitter of sample rate is higher. MDO is 
preferred normally except system needs fixed 
iis_sck. 


For IIS/PCM master mode, this bit is used to 
select output serial clock mode. 


0: iis_sck is integrally divided from clk_iis. Refer 
to IIS_CLKD for detailed. 

1: iis_sck is fractionally divided from ck "e 
target iis_sck = 1/2 * clk_iis * (IIS_CLKM / 
IIS_CLKN) 

target iis_sck = sample rate * channel number * 
channel length 


Note1: the actual frequency of iis_sck is variable, 
and only average is target frequency. Because of 
this variability, the tis_Irck frequency is also 
variable, and only average is target sample rate. 


Notez: if IS_CLK_DVDR_MDO is 1, 
IIS_CLK_DVDR_MD1 must be 0. 


Note3: IIS_CLKM must be not more than 
IIS_CLKN. 

iis_sck always-on enable bit in master mode. 
0: serial clock is issued only during RX/TX 

1: serial clock is always-on 
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TSTS Taa anas 
ml 


Reserved 
Twe EE 
| reset ES CMR ES H ES ERR RSR ESSESR RS REES 
cms fa eea fao f e fear EC 
hans fe 


IIS_CLKML 


mesa) o [o e e eee 


Field Name Type | Reset Description 
Value 
IIS_CLKML [15:0] 16'h0 T Specify the low 16 bits of fraction clock divider M 
(M[15:0]) 


6.19.5.2.19 liS_CLKMH 


Description : Fraction clock divider: M[21:16] 


TSTS Taa aa 
ml 


Reserved 
pe [ 
Beet KE a T H SS ES ES ER 
RES RES E T a a L ees eee Slee 


Reserved lIS_CLKMH 


(ae El 
EE EES ERESESESER 


Field Name Type | Reset Description 
Value 
IIS_CLKMH [5:0] R/W 6’hO Specify the high 6 bits of fraction clock divider M 
(M[21:16]) 


6.19.5.2.20 IS CLKNL 


Description : Fraction clock divider: N[15:0] 
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Pee [a[o] Taa anas] 
[Nene [Tn Dn PRD 


Reserved 
Twe EE 
| reset ES CMR ES Om ES ES RSR ESSESR RS REES 
cme fa ee Ste EE 
hans Em 


IIS_CLKNL 


ERSESESESESESER 


Field Name Type | Reset Description 
Value 
IIS_CLKNL [15:0] 16'h0 | Specify the low 16 bits of fraction clock divider N 
(N[15:0]) 


6.19.5.2.21 liS_CLKNH 


Description : Fraction clock divider: N[21:16] 


TSTS Taa aaa 
ml 


Reserved 
pe [ 
Beet KE a T H SS ES ES ER 
SRE et eea o e e a e LH ea ll ae 


Reserved IIS_CLKNH 


(ae El 
EE EES ERESESESER 


Field Name Type | Reset Description 
Value 
IIS_CLKNH [5:0] Specify the high 6 bits of fraction clock divider N 
(N[21:16)) 


6.19.6 Application Notes 


6.19.6.1 IIS Program examples 
1. Justified format, master, 16 bits per-channel, LRCK low for left, Program control register: 
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iis_clkd = 32’0000_000a 

iis_ctlO = 32’hO000_08d1 

iis_ctl1 = 32’hO000_0f11 

iis_ctl2 = 32’h0000_0000 

2. IIS format, master , 8 bits per-channel, LRCK high for left,Program control register: 
iis_clkd = 32’0000_000a 

iis_ctl0 = 32’hO000_0dc1 

iis_ctl1 = 32’hO000_0f11 

iis_ctl2 = 32’h0000_0000 


3. DSP (sync) format, master, 16 bits per-channel, MSB is available on the 1st rising edge, 
Program control register 


iis_clkd = 32’0000_000a 
iis_ctl0 = 32’h0000_0ad1 
Is CU) = 32’n0000_0f11 

iis_ctl2 = 32’h0000_0000 


4. DSP format, master, 16 bits per-channel, MSB is available on the 1st rising edge , Program 
control register: 


iis_clkd = 32’0000_000a 

iis_ctlO = 32’h0000_0ed1 

iis_ctl1 = 32’h0000_3f11 

iis_ctl2 = 32’h0000_7800 

5. Justified mode, slave, 8 bits per-channel, enable clock counter, Program control register: 
iis_ctl0 = 32’h0000_08c9 

iis_ctl1 = 32’h0000_3f22 

iis_ctl2 = 32’h0000_0000 

6.19.6.2 PCM program examples 

Setting IIS_CTLO register bit[15] to “1” enables IIS module working in PCM mode. 


1. Long Frame format, master, 8 bits per-channel, RX at falling edge, TX at rising edge, Program 
control register: 
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iis_clkd = 32’0000_000a 


iis_ctlO = 32’nhO0000_80c1 


Is CU) = 32’n0000_0f11 


iis_ctl2 = 32’h0000_0001 


2. 


Short Frame format, master, 8 bits per-channel, 


iis_clkd = 32’0000_000a 


iis_ctlO = 32’h0000_81c1 


Is CU) = 32’n0000_0f11 


iis_ctl2 = 32’h0000_0001 


3. 


Multi-cycle format, master, 8 bits per-channel, pcm_oe=1,pcm_cyc=1, slot0 is occupied 


iis_clkd = 32’0000_000a 


iis_ctlO = 32’nhO0000_80c1 


Is CU) = 32’n0000_0f11 


iis_ctl2 = 32’h0000_0409 


4. 


Muti-cycle format, master, 8 bits per-channel, pcm_cyc=2, slot0 and Slot) are occupied 


iis_clkd = 32’0000_000a 


iis_ctl0 = 32’hO0000_80c1 


Is CU) = 32’n0000_0f11 


iis_ctl2 = 32’h0000_0013 


5. 


Long frame format, slave, 16 bits per-channel, enable clock count, 


iis -ctl0 = 32’h0000_80c9 


Is CH" = 32’n0000_3f11 


iis_ctl2 = 32’h0000_0001 


6. 


Short frame format , slave, 16 bits per-channel, enable clock count, 


iis_ctl0 = 32’n0000_81cd 


Is CU) = 32’h0000_3a1 


iis_ctl2 = 32’h0000_0001 
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6.19.6.3 Clock dividing modes 


In master mode, the IIS serial clock iis_sck is sent from the IIS module, and this clock is divided from 
clk_iis. IIS module provides three modes for clock dividing. 


1. Integer clock dividing mode 


Both IIS and PCM master support this mode. 

This mode can be used only if iis_sck is integrally divided from clk_iis. 

Mode enable: IIS_CLK_DVDR_MDO0O = 0 and IIS_CLK_DVDR_MD1 = 0 

Only IIS_CLKD is used for dividing; IIS_CLKM and IIS_CLKN are DON’T CARE. 
IIS_CLKD = (clk_iis / (2 * iis_sck)) - 1; iis_sck = sample rate * channel number * 


channel length 

e For example, if clk_iis runs at 153.6MHz, and IIS module is configured as 48K 
sample rate, 2 channel and 16-bit channel length, iis_sck should be 48K * 2 * 16 = 1.536MHz, 
IIS_CLKD should be (153.6M / (2 * 1.536M)) - 1 = 49 


2. Fraction clock dividing mode) 

e Both IIS and PCM master support this mode. 

e In this mode, the actual frequency of iis_sck is variable, and only average is target 
frequency. Because of this variability, the iis_Irck frequency is also variable, and only average is target 
sample rate. 

e Mode enable: IIS_-CLK_DVDR_MDO0 = 1 and IIS_CLK_DVDR_MD1 = 0 

D IIS_CLKM and CLKN are used for dividing; but IIS_CLKD is DON’T CARE. 

° IIS_CLKM/ IIS_CLKN = 2 * (target iis_sck) / clk_iis; (target iis_sck) = sample rate * 
channel number * channel length 

e IIS_CLKM = 2 * sample rate (Hz) * channel number * channel length / 100 

e IIS_CLKN = clk_iis (Hz) / 100 

e For example, if clk_iis runs at 153.6MHz, and IIS module is configured as 44.1K 


sample rate, 2 channel and 16-bit channel length, IIS_CLKM = 2 * 44100 * 2 * 16 / 100 = 28224, 
IIS_CLKN = 153600000 / 100 = 1536000. 


3. Fraction clock dividing mode? 

D Only IIS master supports this mode. 

e In this mode, the frequency of iis_sck is fixed. But the actual sample rate is 
variable, and only average is target sample rate. 

e Compared with MDO, the advantage of MD1 is that iis_sck is fixed, but the 
disadvantage is that the jitter of sample rate is higher. 

H Mode enable: IIS_CLK_DVDR_MDO0O = 0 and IIS_CLK_DVDR_MD1 = 1 

D IIS_CLKM, CLKN and CLKD are used for dividing. 

H IIS_CLKD = (clk_iis / (2 * iis_sck)) — 1 

e IIS_CLKM / IIS_CLKN = (target sample rate) " channel number * channel length / 
iis_sck; IIS _CLKM must be not more than IIS_CLKN. 

e IIS_CLKM = 2 * (IIS_CLKD + 1) * (target sample rate) * channel number * channel 
length / 100 

e IIS_CLKN = clk_iis / 100 

H The iis_sck (or IIS_CLKD) should be decided by software. iis_sck must be not 


lower than ((target sample rate) * channel number * channel length). And iis_sck should be not too 
high for timing issue. Usually iis_sck is a little bit higher than ((target sample rate) * channel number * 
channel length). 

e For example, if clk_iis runs at 153.6MHz, and IIS module is configured as 44.1K 
sample rate, 2 channel and 16-bit channel length. Firstly, we choose iis_sck as 153.6M / (2 * (44 + 1)) 
= 1.706667MHz because ((target sample rate) * channel number * channel length) = 1.4112MHz and 
1.706667MHz is a little bit higher than 1.4112MHz. IIS_CLKD = 44, IIS_CLKM = 2 * (44 + 1) * 44100 * 
2* 16/100 = 1270080, IIS_CLKN = 153600000 / 100 = 1536000. 
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4. Some guidelines for clock dividing modes 

e Integer clock dividing mode is preferred if possible, because this mode has fixed 
serial clock frequency and fixed sample rate. 

e If iis_sck cannot be integrally divided from clk_iis, we choose fraction clock dividing 


modes. If system needs fixed serial clock frequency, mode1 is chosen. Otherwise mode is preferred 
for small sample rate jitter. 


e IIS master supports both modeO and mode1, and PCM master supports only 
mode0. 
e The frequency options of clk_iis depend on different chips. But 153.6MHz is 


always preferred because this frequency can be divided integrally to support 48K, 24K, 12K, 32K, 16K 
and 8K sample rate. 


5. Fraction clock divide mode1 configure 


Table 6-106 IIS configure for fraction clock divide 


MDO, MSB-justified Master Slave 

IS C TUS) 0 x(don’t care) 

IS _CTL[4] 1 x(don’t care) 

IS _CTL[1] x(don’t care) x(don’t care) 

IS C TLO) x(don’t care) x(don'’t care) 

MDO, compatible Master Slave 

IS C TUS) 0 x(don’t care) 

IS CTL[4] 1 x(don’t care) 

IS _CTL[1] x(don’t care) x(don’t care) 

IS C TLO) x(don’t care) x(don’t care) 

MD1, MSB-justified Master Slave 

IS C TUS) 1 x(don’t care) 

IS CTL[4] 0 x(don’t care) 

IS CTL[1] x(don’t care) 0 

IS CTUO x(don’t care) 1 

MD1, compatible Master Slave 

IS C TUS) 1 x(don’t care) 

IS _CTL[4] 0 x(don’t care) 

IS CU x(don’t care) 1 

IS C TLO) x(don’t care) 0 

Table 6-107 iis_clk confiugure suggestion 
iis mode rate width clk_iis 

compatible 192k 32 153.6M (Suggest) 
compatible 192k 32 128M (Suggest) 
compatible 192k 32 80M(Not Suggested) 
compatible 192k 32 26M(Not Suggested) 
compatible 192k 16 153.6M (Suggest) 
compatible 192k 16 128M(Suggest) 
compatible 192k 16 80M(Suggest) 
compatible 192k 16 26M(Not Suggested) 
compatible 192k 8 153.6M 
compatible 192k 8 128M 
compatible 192k 8 80M 
compatible 192k 8 26M 
compatible 44.1k 32 153.6M 
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compatible 44.1k 32 128M 
compatible 44.1k 32 80M 
compatible 44.1k 32 26M 
compatible 44.1k 16 153.6M 
compatible 44.1k 16 128M 
compatible 44.1k 16 80M 
compatible 44.1k 16 26M 
compatible 44.1k 8 153.6M 
compatible 44.1k 8 128M 
compatible 44.1k 8 80M 
compatible 44.1k 8 26M 
Justified 192k 32 153.6M(Suggest) 
Justified 192k 32 128M(Suggest) 
Justified 192k 32 80M(Not Suggested) 
Justified 192k 32 26M(Not Suggested) 
Justified 192k 16 153.6M (Suggest) 
Justified 192k 16 128M(Suggest) 
Justified 192k 16 80M (Suggest) 
Justified 192k 16 26M(Not Suggested) 
Justified 192k 8 153.6M 
Justified 192k 8 128M 
Justified 192k 8 80M 
Justified 192k 8 26M 
Justified 44.1k 32 153.6M 
Justified 44.1k 32 128M 
Justified 44.1k 32 80M 
Justified 44.1k 32 26M 
Justified 44.1k 16 153.6M 
Justified 44.1k 16 128M 
Justified 44.1k 16 80M 
Justified 44.1k 16 26M 
Justified 44.1k 8 153.6M 
Justified 44.1k 8 128M 
Justified 44.1k 8 80M 
Justified 44.1k 8 26M 


Note : 
s In IIS fraction clock divide mode1, clk_iis frequency should be higher when bit clock is fast. 
6.19.6.4 Working mode examples 
1. DMA mode,PCM,Slave, 16bit 
iis_clkd = 32’0000_000a 
iis_ctlO = 32’h0000_c3d9 
iis_ctl1 = 32’h0000_0f11 
iis_ctl2 = 32’h0000_0001 
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iis_ctl3 = 32’h0000_O0fOf (threshold is half volume of buffer) 


iis_int_en=32’h0000_0036 


2. 


Interrupt mode,PCM,slave, 16bit 


iis_clkd = 32’0000_000a 


iis_ctlO = 32’h0000_83d9 


Is CU) = 32’n0000_0f11 


iis_ctl2 = 32’h0000_0001 


iis_ctl3 = 32’h0000_OfOf (threshold is half volume of buffer) 


iis_int_en=32’h0000_00f6 


note : iis is same configuration as pcm mode. 


6.19.6.5 


6.19.7 


Debug tips 


To ensure that it is working well, the first step is to test lis_sck, iis_Irck , iis_di, iis_do using 
scope or by observing state of IIS_STS2. 

In the iis mode, tis_Irck changes periodically, and high/low duty ratio is 50%.In the pcm mode, 
iis_Irck is a periodical pulse. 

If iis_sck , iis_Irck, iis_di, iis_do is nomal, then you can operate IIS_TXD. Transmitting a word 
by writing data to IIS_TXD in one side(e.g transmitter). Observe the result by reading data 
from IIS_TXD in another side(e.g receiver). 

iis working on fraction mode) and channel width = 32bit, IIS_DUMMY_DEBUG is set to be 1. 
And in other cases, IIS DUMMY DEBUG should set to be 0. IIS DUMMY_DEBUG bit is 
added from r5p0 v091 and later versions. It mainly solve bugs when transmitting width is 32 bit, 
sample rate is 192k. In this case, slave will write receiving data to FIFO twice and send msb 
bit too early in versions older than r5p0 v091. 


Integration guide 


This chapter describes integration notice of the IP, and is used by SOC integration engineers. 


6.19.7.1 


Functional integration 


6.19.7.1.1 Integration Diagram 


One high-level integration diagram is inserted in this section, and the connection should be 
highlighted. 

The typically confections of the IIS in the sub-system or SoC is shown in the following figure. 
Usually the configuration data is configured by the APB or Z bus and the selection is done by 
the software. The Z bus is used for the DSP (Digital Signal Processor) and the APB is used for 
ARM (CPU). When the interrupt generate the ARM will do the related processing and clear the 
interruption. The data is transferring is done by the DMA between the Memory and the 2 
FIFOs (TX and RX) via the buses. 
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Interrupt APB interface 
logic 7 BUS 
IG Module 
Affio_controller 
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ys 
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DMA 
(Direct Memory Acess) 
Memory 
(SRAM) 
Figure 7-1 IIS/PCM in sub-system/SoC 
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lis_top_wrap 


/*INPUTS*/ "OUTPUTS"; 


ptest_icg_mode(ICG clock gating test) pad_out_iis_do 
ptest_scan_mode(scan test) pad_eo_iis_do (data output for pcm mode) 


clk_iis (clock) Pad_out_iis_sck 
rst_iis_arm_n (negedge reset from the arm side) Pad_ie_iis_sck 
rst _iis_dsp_n (negedge reset from the dsp side) Pad_oe_iis_sck 
Is bus sel (1:DBUS 0:APB BUS) 
Pad out Us _sync 
pad_in_iis_di Pad je We sync 
Pad_oe_iis_sync 
pad_in_iis_sck 
lis_dspwait 
pad_in_iis_sync 
PRDATA 
PCLK 
PRESETn DRDATA 
PADDR 
PWDATA (arm interrupt require)Int_req_iis_arm 
PSEL (dsp interrupt require)Int_req_iis_dsp 
PWRITE 
PENABLE //DMA interface 
dma_req_iis_tx 
DCLK dma_req_iis_rx 
DRESETn 
DSEL //MEMORY interface 
DENABLE Ram_welk_iis_rxf 
DADDR Ram_rclk_iis_rxf 
DWRITE Ram_wdata_iis_rxf 
DWDATA Ram_wcen_iis_rxf 
Ram_rcen_iis_rxf 
//DMA interface Ram_raddr_iis_rxf 
dma_ack_iis_tx Ram_waddr_iis_rxf 
dma_ack_iis_rx 
Ram_wclk_iis_txf 
//MEMORY interface Ram_rclk_iis_txf 
Ram_rdata_iis_rxf Ram_wdata_iis_txf 
Ram_rdata_iis_txf Ram_wcen_iis_txf 
Ram_rcen_iis_txf 
Ram_raddr_iis_txf 
Ram_waddr_iis_txf 


Figure 7- 2 IIS/PCM IO interface 


6.19.7.1.2 Chip Interface (IO Pad) 


e Chip PAD interface is emphasized in this section. 


PAD Name Description Description Control Connection Connection 
Signals Information in Information in 
Normal Mode Sleep Mode 


Pad_out_iis_do Output Serial output data 


Pad_oe_iis_do Output Serial output data 
enable 
Pad_out_iis_sck Output Sample clock 


Pad_ie_iis_sck Output Sample clock as 
input 
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(pad_in_iis_sck) 
enable: when 
selected as slave 


Pad_oe_iis_sck Sample clock 
enable when 
selected as 
master 


Pad_out_iis_sync Output Syncilrck signal OU NU 


Pad_ie_iis_sync Sync/Irck signal 
as input 
(Pad_in_iis_sync) 
enable : when 
Dad oe iis _sck 
disable 


et | e Ee 
_ enable 
(when slave) 


_ in_iis_sck aes Sample 
clock(when 
slave) 


6.19.7.1.3 Memory Requirement 


This section specifies the requirement of RAM used by this module. 


Max. Max. Description 
Delay Freq. 


6.19.7.1.4 Clocks and Resets 


This section describes the clock and reset signals. 


Signal Name || Direction || Description ` 1 Connection Information l 


clk_iis input iis reference sample clock Connected from clock generating module. 
Frequency: 
153.6MHz(Recommand) 


Rst_iis_arm_n i Selected Asynchronous reset for Connected from reset generating module 
clk_iis domain arm. 


Active low Rising edge must be synchronized with 
clk_iis 
Rst_iis_dsp_n i Selected Asynchronous reset for Connected from reset generating module 
clk_usb48m domain dsp. 


Active low Rising edge must be synchronized with 
clk_iis 
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Note: 


All required frequency of each clock should be provided in above table. 


6.19.7.1.5 Interrupt Requests 


This section describes the interrupt request signals. 


| Signal Name || Direction || Description ` UI ` ` Connection Information || 
Int reg Is am Select to transfer the interrupt Connected to level-trigged interrupt 
require signal generated by iis to controller of arm 
the arm 


Interrupt request: Active high 


Level output. After trigged, 
int_req_iis is kept high until 
related clear register to clear it. 


Irq_req_dma is generated in 
PCLK domain. 
Int_req_iis_dsp Select to transfer the interrupt Connected to level-trigged interrupt 
require signal generated by iis to controller of dsp 
the dsp 


Interrupt request: Active high 


Level output. After trigged, 
int_req_iis is kept high until 
related clear register to clear it. 


Irq_req_dma is generated in 
PCLK domain. 


6.19.7.1.6 DMA Requests 


This section describes the DMA request signals. 


Signal Name || Direction || Description | Connection Information l 
| dma_req iis rx [|| ` Output [| To DMA require signal from rx fifo || Connect to the controller of the DMA [| 


dma_ack iis rx | Input || From the DMA ack signal to rx fifo Connect to the controller of the DMA | 
according to the require signal 


| dma reg iis tx || Output [|| To DMA require signal from tx fifo || Connect to the controller of the DMA [| 


dma_ack_iis_tx Input From the DMA ack signal to tx fifo Connect to the controller of the DMA 
according to the require signal 


6.19.7.1.7 Bus Interfaces 


This section describes the bus interface signals: APB and Z-bus. 


| SignalName || Direction || Description ` ` UI ` Connection Information || 
Lk || npt f Clock | Connectto APBBUS ` | 
| RESETn || "mm || Reset || —Connectto APBBUS ` 

| | Select signal | Connectto APBBUS ` 


PSEL 
PENABLE Enable signal Connect to APB BUS 
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Input 
Input 
Input 
Output 
Input 
Input 


Input 
Input 
Input 
Input 


6.19.7.1.8 Memory Interfaces 


l l 
| | 
| | 
| | 
| | 
| | 
Input II Selectsignal ` JI ConnecttoZBUS ` 
| | 
| | 
| | 
| | 
l l 


This section describes the on-chip memory interface signals. 


Signal Name || Direction || Description ` | Connection Information l 


Lest ell tege eis 3. cima 
"enee" mm I] Te we cp aati oT RITE To write chip enable of RAM from RX FIFO 
eS ee ee 
store e 
ee eee 
Output To write Soot ot RAM from TX | eee 
bech Ët wh gege alae E 
Ra wean BIT) Oa f Te we Saat aT RAAT] To write chip enable of RAM from TX FIFO 
en e ee 
R A ee eee 
base eer 


6.19.7.1.9 Main Function Interfaces 


This section describes the main function signals. 


Signal Name || Direction || ` ` Desortegon ` [| Connection Information l 


Is bus sel Select to connect with Z BUS or 1: connect to Z BUS 
APB BUS 


0: connect to APB BUS 
| lis dspwait || output [| DSP control signal | Connect to the DSP l 
| 
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6.19.7.1.10 Test Signals 


This section describes the production test signals. 


Signal Name || Direction || Description _—i| Connection Information l 


ptest_icg_ mode | input || For the Clock Gating test (ICG 
scheme) 


ptest_scan_mode 


6.20 12C 


6.20.1 Overview 


12C: Inter-Integrated Circuit 


2 wire serial system is a two-wire, bi-directional serial bus that provides a simple and efficient method 
of data exchange between devices. It is most suitable for applications requiring occasional 
communication over a short distance between many devices. 


The interface defines 3 transmission speeds: 
e Standard mode: 100 Kbps 
e Fast mode: 400 Kbps 
e High-speed mode: 3.4Mbps 
e DMA mode 


6.20.2 Features 


12C features list 
e Software programmable clock frequency 
s ` Interrupt driven data-transfers 
e ` Start/Stop/Repeated Start/Acknowledge generation 
e Supports Clock Stretching/Wait state generation 
e Single Master Operation 
s normal, fast and High-speed modes are supported in this design 
e ` Software programmable duty ratio of clock frequency are supported in this design 
s separate data and command register, Read and write data use the same FIFO 


e according to different communication frequency, Start/stop setup and hold, stop hold 
timing can adjust 


e Support DMA operation mode; 


6.20.3 Signal Description 


The 2 wire serial interface uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. 
All devices connected to these two signals must have open drain or open collector outputs. Both lines 
must be pulled-up to VCC by external resistors. The tri-state buffers for the SCL and SDA lines have 
to be added at a higher hierarchical level. 
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The datasheet will be generated following the flow shown in the following figure. 


scl_in 

SCL 
scl_out 
sda_in 

SDA 
sda_out 


Figure 6-118 I2C PAD connection 


6.20.4 Function Description 


APB 


BUS 
scl_in scl_out 
sda_in sda_out 
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Figure 6-120 I2C system diagram 


clk_i2c 


PCLK 


Figure 6-121 Synchronize 


i2c_sts[0] 
i2c_int_en 


full_inten 
fifo_af 
empty_inten 
fifo_ae 
i2c_req_int 


i2c_int_en 


Figure 4-4 Interrupt 


PCLK 


PRESETn 


wr_1 
i2c_en 
PWDATA|[2] 


sda_in_ff_hs 
rx_stb_ackrd st_done_apb 
wr_done_apb 


stp_f 
cs_state == DONE 


Figure 4-5 i2c_sts[0] 
[2c interrupt will occur if the following conditions be met: 


Int Description 
classification 


I2c_sts[0] Stop done 


Receive the wrong ack. 


Write done but not stop. (for restart) 
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| Fifo_fullint | Fifo almost full & full_int_en 
Fifo_empty_int Fifo almost empty & empty_int_en 


rd_done_apb 


Figure 4-6 count 


6.20.4.1 System Configuration 


The 2 wire serial system uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. 
All devices connected to these two signals must have open drain or open collector outputs. The logic 
AND function is exercised on both lines with external pull-up resistors. 


The 2 wire serial controller implemented here is a single master device; therefore it starts generating a 
clock as soon as it is enabled. The user should program this register to the desired value before 
starting any transfers. 


Data is transmitted synchronously to SCL on the SDA line on a byte-by-byte basis. Each data byte is 8 
bits long. There is one SCL clock pulse for each data bit with the MSB being transmitted first. There is 
an acknowledge bit following each transferred byte. Each bit is sampled during the high period of SCL; 
therefore the SDA line may be changed only during the low period of SCL and must be held stable 
during the high period of SCL. A transition on the SDA line while SCL is high is interpreted as a 
command (START or STOP command). 


6.20.4.2 Wire Serial Protocol 
Normally, a standard communication consists of four parts: 


e START signal generation 
e Slave address transfer 

s Data transfer 

e STOP signal generation 
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=] 
SS XX \ IVL LC 
DËS SS Wë 
| MSB acknowledgement acknowledgement Sr 
signal from slave signal from receiver 


interrupt within slave 


| 
| AE 
| byte complete, | | 
| l | | 
clock line held low while | | 


| interrupts are serviced 
co "END AVAVA SE TAVAT ANTAS] 
EA ACK ACK LP J 


START or STOP or 


repeated START repeated START 


condition condition 


Figure 6-122 Data transfer on the I2C-bus 
1. START signal 


When the bus is free/idle, that is no master device is engaging the bus (both SCL and SDA lines are 
high), a master can initiate a transfer by sending a START signal. A START signal is defined as a 
high-to-low transition of SDA while SCL is high. The START signal denotes the beginning of a new 
data transfer. 


A repeated START is a START signal without first generating a STOP signal. The master uses this 
method to communicate with another slave or the same slave in a different transfer direction (e.g. 
writing to device to reading from device) without releasing the bus. 


The controller generates a START signal when the start bit in the i2c_ctl register is set and the read or 
write bits are set. Depending on the current status of the SCL line a START or Repeated START is 
generated. 


2. Slave Address Transfer 


The first byte of data transferred by the master immediately after the START signal is the slave 
address. This is a seven-bit calling address followed by a RW bit. The RW bit signals the slave data 
transfer direction. No two slaves in the system can have the same address. Only the slave with an 
address that matches the one transmitted by the master will respond by returning an acknowledge bit 
by pulling the SDA low at the 9th SCL clock cycle. 


The controller treats a Slave Address Transfer as any other write action. Store the slave device’s 
address in the i2c_addr_cfg register. The controller will then transfer the slave address on the bus. 


3. Data Transfer 


Once successful slave addressing is achieved, the data transfer can proceed on a byte-by-byte basis 
in the direction specified by the RW bit sent by the master. Each transferred byte is followed by an 
acknowledge bit on the 9th SCL clock cycle. If the slave signals a No Acknowledge (NACK), the 
master can generate a STOP signal to abort the data transfer or generate a repeated START signal 
and start a new transfer cycle. 


If the master, as the receiving device, does not acknowledge the slave, the slave releases the SDA 
line for the master to generate a STOP or repeated START signal. 


For writing data to a slave, store the data to transmit in the fifo by i2c_tx register write . For reading 
data from a slave, set the read bit. When the transfer is done, an interrupt is generated to MCU. Read 
data from the i2c_rx register.. 


4. STOP signal 
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The master can terminate the communication by generating a STOP signal. A STOP signal is defined 
as a low-to-high transition of SDA while SCL is at logical ‘1’. 


6.20.4.3 Arbitration Procedure 


Since the 2 wire serial controller supports single master configurations only, no Arbitration logic is 
added to the controller. Only clock synchronization is supported since slave devices can use this 
mechanism for clock stretching. 


1. Clock Synchronization 


Since the logical AND function is performed on the signals, a high to low transition on SCL or SDA 
affect all devices connected to the bus. The SCL clock signal can be synchronized between multiple 
masters using this feature. Each device starts counting its SCL low period when the current master 
drives SCL low. Once a device’s clock has gone low, it holds the SCL line low until the clock high state 
is reached. 


start counting 
wait SS HIGH period 


counter 


reset 


Figure 6-123 Clock synchronization during the arbitration procedure 


2. Clock Stretching 


Slave devices can use the clock synchronization mechanism to slow down the transfer bit rate. After 
the master has driven SCL low the slave can drive SCL low for the required period and then release it. 
If the slave’s SCL low period is greater than the master’s SCL low period, the resulting SCL bus signal 
low period is stretched, thus inserting wait-states. 


6.20.4.4 Timing Prameters 


SDA 


SCL 


Figure 6-124 DC timing diagram 
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ae 


fSCL SCL clock frequency 100 kHz 400 kHz 


Hold time (repeated) START 
; condition. After this period, 
Sch the first clock pulse is aarus SES 
generated 


tHIGH HIGH period of the SCL clock [sow [fore PX 


Set-up time for a repeated 


oe oe 
ae Jensen |o | E 


Rise time of both SDA and 20 + 
Fall time of both SDA and 20 + 
condition 

Bus free time between a 


6.20.4.5 DMA flow 


I2c master support DMA operation: 
> DMA SEND 


start DMA transmission, Configure i2c_count register to determine the number of 
transmission, configure i2c_ctl[15:12] to set tx_fifo empty threshold, once Fifo’s empty 
condition is meet, dma_tx_req will be valid and note DMA send data to i2c. After dma transfer 
enough data, dma send the dma_tx_ack signal to end the request of send; At the same time 
the i2c begin transmitting data. When the fifo is empty again, request to send again. 
> DMA RECEIVE 

start DMA transmission, Configure i2c_count register to determine the number of receive, 
configure i2c_ctl[19:16] to set rx_fifo full threshold, once Fifo’s full condition is meet, 
dma_rx_req will be valid and note DMA receive data from i2c. After dma receive enough data, 
dma send the dma_rx_ack signal to end the request of receive. When the fifo is full 
again,request to send again. 
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Dma_tx_req P | 


Dma_tx_ack 


Dma_rx_req SE Leg 


Dma_rx_ack 


Figure 6-125 DMA transmission mode 
6.20.5 Control Registers 


6.20.5.1 Memory map 
Base address: 0x00000000 


oan [Name S 


6.20.5.2 Register Descriptions 


6.20.5.2.1 I2C_CTL 


0x00000000 i2c_ctl(0x00088000) DC CTL 


| Bit | at | 20 | 20 | 20 | 27 | 26 | 25 | 24 | 28 | 22 | 24 | 20 | 19 |18 | 17 | 16 | 


Reserved fifo_af WM 


RE [Oe 
RER ER E ESES ES ES ER E EES ES RER 
e DRS TDS TSTS TSTS TSTST 
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E ™ 


[tee [ee 


i2c_ctl 


Field Type | Set/Cle | Reset Description 
Name ar Value 
reserved | [81: NA Reserved 
21] 
stp_en [20] RW NA 0:i2c last byte transmit excute stop 
operation; 
1: i2c last byte transmit don't excute 
stop operation; 
no at M RX FIFO data full threshold 
16] 


| 12] 
en 


ETTR [NA [0 | Wonunintiptenebie S 


empty_int RN Im Im "Ze fifo empty intrupt enable 
en 


I2c_dvd_ RW NA SCL frequency calculation modifies 
opt option. 
1: (freq_i2c/4*freq_scl ) - 
prescale 
0: (freq_i2c/4*freq_scl ) - 4 = prescale 
i2c_out_o | [7] RW NA Output Modify Option. 
pt 0: enable, 1 : no enable. 
i2c_trim_ Clock duty ratio modify option 
opt 1: fix eee no fix. 


i20 hs m = RW ee high speed mode 

ode 

i2c_mode | [3] i2c operation mode: 
1: i2c read operation; 
write operation; 


feces [ei w [NA [0 _| 


GC inte Sache i2c interrupt enable 
n 


S E E 


6.20.5.2.2 I12C_ADDR_CFG 
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e Ed ed 2 2 GH EEE H 


Reserved 


Reserved i2c_device_address 


i2c_addr_cfg 


Field Type | Set/Clear | Reset Description 
Name Value 


Iess Jera [RO [WA [0 [Reseed o O 


i2c_device | [7: 1] RW NA i2c device_address 
_address 


Teena [iy [RO [WA IR lee 


6.20.5.2.3 DC COUNT 


Cen [a [oo [= [=] Tsa Laas TSTS Tan T 
ms T 


Reserved 
Ke 
Rest | o Jo [oo }ofo}ofo}ofo}oto}oto}ofo] o | 
œn Isiaalsieloialstelielsicisistlx 


i2c_count 


mes [TTT TTT TTT TTT 


i2c_count 


Field Name Type | Set/Clear Reset Description 
Value 


Iess [sii [RO a L oo 
Fae-count [uso [RW [NA [o | Reread or wre bytes count 


6.20.5.2.4 DC HX 


0x0000000C i2c_receive(0x000000xx) DC HX 
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EEE See See See 
| Name | esse 
Te E 
Peset SI] IT I E T E T E 


e» |isfiajisjijujiojofej7zjesflsjajsjeji] o | 


Reserved i2c_rx 


[|e ` ` ` CH 
EA" ENEE EEN ENNEN 


i2c_receive 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Rtg 


i2c_rx [7: 0] 0x0000 eos receive data 
00xx 


6.20.5.2.5 I2C_TX 


Cen [a [oo [= Tass Tala STsTn TSTST 
mes T 


Reserved 
(mt 
Best | o Jo [os }ofo}ofo}ofo}ofo}ofo}ofo]} o | 
er (e Ualstelotalsteielsictsistlx 


Reserved i2c_tx 


w| e H H 
reeset EE E E E HHHH 


i2c_tx 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena [era [RO [WA o 
Gomm ACEN EE 


6.20.5.2.6 I2C_STATUS 


Ee a e e e 


sda Se E 


ee LIZ 
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fifo 
fifo 
i2c_status fifo_addr_w fifo_addr_r i2c_busy 
_full mo Gs 


[twe we Iw | —— FE EEE 
Pese | o | of ofofotototofotofofotatoto] o | 


i2c_status 


Field Name Type | Set/Clear | Reset Description 
Value 


Iess [nz [RO [NAO 
e p e e f e oo 


dma_rx_req = CEEE a receive data request 
status 


fifo_af = NA fifo almost full base full 
threshold 

fifo_ae [16] NA 0x1 fifo almost empty base empty 
threshold 


sas [AST [RO [NA H 
KEREN 
aaa fies Ta [na TR TSR aan 
C fa feo [n o feens 
moemy [161 feo [n Jon [Reo ompy sans 


i2c_int [2] NA 2c interrupt status : 
1 : write or read operation 
finished interrupt. 
0: no interrupt. 
Write or read interrupt when 
whole write or read operation 
complete. The interrupt is set 
by hardware. The flag must be 
cleared by software. In order to 
clear the flag bit, "0" must be 
written to this bit. Writing a '1' 
to "i2c_int" bit does not change 
value of the "i2c_int". 


i2c_rx_ack [1] RW NA i2c received acknowledge 
value. The value is set by 
hardware. The flag must be 
cleared by software. In order to 
clear the flag bit, "O" must be 
written to this bit. Writing a '1' 
to "i2c_rx_ack" bit does not 
change value of the 
"i2c_rx_ack". 


mm for [RO [Wa ERREECHEN 
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6.20.5.2.7 I2C_HSMODE_CFG 


TnS Ts Tass Tas Laas STs Ta 


Reserved HS_dividor1 


HS_dividorO hs_mode 


RW RW 
| Reset} o [of of ofofofofofotol[ofofo|] ha 


i2c_hs_mode_cfg 


Field Name Type | Set/Clear | Reset Description 
Value 


emna fo [resonee oo 


HS_dividor1 [23: 16] | RW HS mode dividor for auto 
reload to adjust clock divide 
factor map to 
i2c sdividor0[23: 16] 

HS_dividorO [15: 8] HS mode dividor for auto 
reload to adjust clock divide 
factor map to 
i2c_dividor0[15:8] 


ease JE [RW [WA [0 | Hsmode osteose 


6.20.5.2.8 DC VERSION 


RCSEREAEIEAEAEAEEREAEEAEAKOREOREORCR 
C 


Reserved 


ee eee 
Peset | o | ofjofofeoejoefofejefoefeflefolefef o | 
HEEL 


DC version 
Type 


i2c_version 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena [eva [RO [NA o eea 
eege JS [RO [na Ire | This register indeaes the 
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ee 


6.20.5.2.9 ADDR_DVDO 


en To [o]= [= EEE EEE GHE ERS 


i2c_high_dvdO 


S 


Peset lT LL 
EE EE Ee 


i2c_low_dvd0 


rea o e e e Ee e E e e e 


i2c_dividor0 


Field Name Type SE Reset Description 
Value 

i2c_high_dvd0O [31: fall RW Ox3d clock high phase 
dividor[15:0],default is 
0x3D 

i2c_low_dvd0 [15: 0] Ox3d clock low phase 
dividor[15:0],default is 
0x3D 


6.20.5.2.10 ADDR_DVD1 


en [a [ols [= [7] =]s[~[=[@[almlelelr] « | 
Pome fe 


i2c_high_dvd1 
Tre | NE 


i2c_low_dvd1 


S 
mea [TT TTT PP) PP.) [| 


i2c_dividor1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


i2c_high_dvd1 [31:16] | RW NA clock high phase dividor 
[25:16], default is 0x0 

i2c_low_dvd1 [15: 0] RW NA clock low phase dividor 
[25:16], default is 0x0 


Note: 
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Change the value of prescale register no need clock duty ratio modify .Due to the structure of the 12C 
interface, the controller uses “4*SCL” clock internally. 


Example: 
PCLK = 26MHz, desired SCL = 100khz, I2c_dvd_opt=0 
LOW level = (2* i2c_low_dvd+ 8)/26M; 
High_level = (2* i2c_high_dvd+ 8)/26M; 
Low_level > Tlow(min); 
High_level > Thigh (min); 
LOW level + High level =1/100K; 
i2c_low_dvd =0x3D;_ i2c_high_dvd =0x3D; 
Example: 
PCLK = 153.6MHz, desired SCL = 3.4M, 
i2c_low_dvd =0x10; i2c_high_dvd =0x04; 


PCLK = 26MHz, desired SCL = 100khz, I2c_dvd_opt=1 
Low_level = (2* i2c_low_dvd+ 2)/26M; 

High_level = (2* i2c_high_dvd+ 2)/26M; 
Low_level > Tlow (min); 
High_level > Thigh (min); 
LOW level + High_level =1/100K; 

i2c_low_dvd =0x3B; i2c_high_dvd =0x3B; 


6.20.5.2.11 ADDR_STAO_DVD 


TnS Ts Tass Tass aTsTs STs Ta T 


Reserved i2c_stao 


i2c_stao 


T 
me et E e e E Eee E Ee 


i2c_sta_dividor 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Ett 


DC stau [25: 0) clock a tSU STO 
phase counter num, default 
is 0x80 


6.20.5.2.12 ADDR_RST 
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C Ja jolea] [esee ee 


Reserved 


CHOO HOGG RS 


i2c_rst 


Field Name Type | Set/Cle | Reset Description 
ar Value 
git [RO [NA fo |Resened O 


6.20.6 Synchronizer implementation 

FIFO sync 

Txf fifo and rxf read and write clk is the same clock : i2c_clk; 
Txf FIFO ctrl width :8bit, txf FIFO ctrl depth:16; 


Wi c Runa ` 


APB bus 


Tio ae. 
> 
ES > i2c_apb_wr_hold 


= c status reg 


Rxf FIFO ctrl width :8bit, xT FIFO ctrl depth:16; 
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fifo_af_r 


126 slave 


6.20.7 Skew request check 


In this design, skew request is necessarily required to be checked, which is also need to take an 
attention in the following project developments. 


For example, the skew request between pad_out_i2c_scl and pad_oe _i2c_scl is period of the faster 
I2c clock used in project (e.g. 6ns for 153.6MHz). This can constrain the balance of different paths the 
outputs go through, so does pad_out_i2c_sda and pad_oe_i2c_sda. 


6.20.8 Programming Model 
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Configure 12c device 
address (i2c_addr_cfg) 


Configure 12c device 
address (i2c_addr_cfg) 


Write i2c send data to fifo 
(i2c_tx_register) 


Configure i2c_ctl, enable 
i2c 


Configure setup/hold 
time(addr_sta_dvd) 


Configure setup/hold 
time(addr_sta_dvd) 


write read 


Figure 6-126 DMA transmission mode 


6.20.8.1 100K mode program examples 
(De dk: 26M 


Configure i2c device address by i2c_addr_cfg; 

Configure i2c low/high phase and setup/hold time by addr_dvd and addr_sta_dvd; 
Configure i2c send or receive data count; 

write i2c send dmatx to fifo for i2c data sending operation by write i2c_tx register; 
i2c_ctl to read or write by configure i2c_ctlI[8] , enable i2c and other options by 
i2c_ctl register, i2c transmit start; 


for example, configure i2c_addr_cfg to 0x80 and i2c_count is 0x10 ,start 100k i2c 
write operation: 


i2c_addr_cfg =0x80; 
i2c_count =0x10; 

write data to i2c_tx register; 
i2c_addr_dvd0O =0x003D003D; 
i2c_ctl =0x00088007; 


for example, configure i2c_addr_cfg to 0x80 and i2c_count is 0x10 ,start 100k i2c 
read operation: 


i2c_addr_cfg =0x80; 
i2c_count =0x10; 

read data to i2c_tx register; 
i2c_addr_dvd0 =0x003D003D; 
i2c_ctl =Ox0008800f; 


M M A K 


6.20.8.2 400K mode program examples 
(e ck 48M 
1. Configure i2c device address by i2c_addr_cfg; 
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6.20.8.3 
(DG ck :153.6M 


6.20.8.4 


Configure i2c low/high phase and setup/hold time by addr_dvd and addr_sta_dvd; 
Configure i2c send or receive data count; 

Write i2c send data to fifo for i2c data sending operation by write i2c_tx register; 
i2c_ctl to read or write by configure i2c_ctl[8] , enable i2c and other options by 
i2c_ctl register, start i2c transmit; 


for example, configure i2c_addr_cfg to 0x80 and i2c_count is 0x10 ,start 100k i2c 


IRON 


write operation: 


i2c_addr_cfg =0x80; 
i2c_count =0x10; 

write data to i2c_tx register; 
i2c_addr_dvd0 =0x00100028; 
i2c_ctl =0x00088007; 


HS mode program examples 


Configure i2c device address by i2c_addr_cfg; 

Configure i2c low/high phase and setup/hold time by addr_dvd and addr_sta_dvd; 
Configure i2c send or receive data count; 

Use i2c high speed mode, need configure i2c_ HSMODE_CFG; 

Write i2c send data to fifo for i2c data sending operation by write i2c_tx register; 
i2c_ctl to read or write by configure i2c_ctl[8] , enable i2c and other options by 
i2c_ctlregister , i2c transmit start; 


for example, configure i2c_addr_cfg to 0x80 and i2c_count is 0x10 ,start 100k i2c 


OO EO A 


writer operation: 


oP any > 


i2c_addr_cfg =0x80; 
i2c_count =0x10; 

write data to i2c_tx register; 
i2c_hsmode_cfg=0x000a0209; 
i2c_addr_dvd0 =0x00400078; 
DC cl =0x000d8417; 


DMA mode program examples 


Configure i2c device address by i2c_addr_cfg; 

Configure i2c low/high phase and setup/hold time by addr_dvd and addr_sta_dvd; 
Configure i2c send or receive data count; 

if use i2c high speed mode, need configure i2c_HSMODE_CFG; 

write i2c send data to fifo for i2c data sending operation by write i2c_tx register; 
i2c_ctl to read or write by configure i2c_ctl[8] , enable i2c and other options by i2c_ctl 
register, i2c transmit start; 


for example, configure i2c_addr_cfg to 0x80 and i2c_count is 0x10 ,start 100k i2c writer 


operation: 


i2c_addr_cfg =0x80; 

i2c_count =0x10; 

dma write data to i2c_tx register; 
i2c_addr_dvd0 =0x003D003D; 
i2c_ctl =0x00088707; 
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6.20.9 Programming Notes 


When change 12C control register configuration , SW should ensure: 
tx_fifo is real empty at first 

Then, rx_fifo is real empty 

Change 12C control register 


D D D Y 


DMA enable 

DMA should be configured first 
Program 12C control register; 
Write 12C_ctl[0] at last 


> op Y 


6.20.10 Key Integration Points 


This IP cross only one domain. clk_i2c = PCLK 


6.20.11 Integration Diagram 


One high-level integration diagram is inserted in this section, and the connection should be highlighted. 


clk_i2c 

rst_i2c_n PRDATA 
PSEL int_reg_i2c 
PENABLE pad_out_i2c_s 
PWRITE Dad oe DC ec 
PADDR pad je DC sa 
PWDATA E C pad out DC sda 
pad_in_i2c_scl pad oe i2c_sdq 
pad_in_i2c_sda pad Je i2c_sda 
ptest_icg_mode dma_req_i2c_tx 
dma_ack_i2c_tx dma_req_i2c_r. 


dma_ack_i2c_rx 


6.20.12 Chip Interface 


Chip PAD interface is emphasized in this section. 


PAD Name Description Control Connection Information in || Connection Information in Sleep 
Signals Normal Mode Mode 


(SCL) for data ae (acme 
1’b1 1’b1 


| T 
| our || 2c sclout_ I T 
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1 sain Ir 


1’b1 1’b1 


6.20.13 Clocks and Resets 
This section describes the clock and reset signals. 


Table template 


Signal Name || Direction || Description | Connection Information 
| dac UI Input [| 12C device receiving sample clock|| Connected from clock generating module. 


l 
rst_i2c_n Input Asynchronous reset for clk_i2c Connected from reset generating module. 
domain 
Rising edge must be synchronized with 
Active low clk_i2c 
l 


PCLK | Input || APB bus clock | Connected from APB bus 


PRESETn Input Asynchronous reset for APB clock PRESETn should be controlled by system 
domain reset and software reset. 
Rising edge of PRESETn should be 
synchronized in PCLK domain. 


Note: 


All required frequency of each clock should be provided in above table. 


6.20.14 Interrupt Requests 


This section describes the interrupt request signals. 


Signal Name || Direction || Description ` 1 Connection Information | 
irq_req_i2c Interrupt request: Active high Connected to level-trigged interrupt 
controller 


Level output. After trigged, 
irq_req_i2c is kept high until SW 
clear it. 


Irq_req_i2c is generated in 
clk_i2c domain. 


6.20.15 DMA Requests 


This section describes the DMA request signals. 


Table template 


Signal Name || Direction [| Description ` 1 Connection Information 
Dma receive data request status Connect from synchronize FIFO module 
Dma send data request status Connect from synchronize FIFO module 


i2c_mx_|| | | | 
x | | | l 
| dma ak Bon |{ Input || Dna receive data ack status_ || __Connectfrom DMA ` 1 
| dma ack_i2c_tx_ [| Input || Dna send data request status |] ` Connectfrom DMA ` ÍI 
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6.20.16 Bus Interfaces 


This section describes the bus interface signals, such as AHB, APB, Z-bus, etc. 


Table template 


Signal Name || Direction || Description 1 Connection Information l 


PENABLE Input APB enable Connected to APB bus — common signal 
Active high 
PSEL Input APB select Connected to APB bus — dedicated for this 
module 
Active high 


PWRITE Input APB write(active high) or read Connected to APB bus — common signal 
(active low) control 


PADDR{31:0 | Input č [| APB address,32 bits width || Connected to APB bus — common signal _ || 
PWDATA[81:0] || Input [|| APB write data, 32 bits width [| Connected to APB bus— common sonal || 


PRDATA[31:0] APB read data, 32 bits width Connected to APB bus — dedicated for this | 
module 


6.20.17 Test Signals 


This section describes the production test signals. 


Table template 


Signal Name || Direction || Description ` Connection Information 


ptest_icg_mode Input 12C clock gating signal for Connected with system ptest_icg_mode 
production test, in scan mode, this 
bit is used to open clock gates. 
Active low (when ptest_icg_mode 
== 1’b0, DC clock is gated) 
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Figure 7-1 Audio subsystem architecture 


The device is a flexible, low-power, low-voltage, high quality stereo audio codec, which containing a 
mono Analog to Digital Converter (ADC), a stereo Digital to Analog Converter (DAC) and additional 
analog circuitry: 


An extensive power-management unit with an internal voltage reference, four programmable 
LDOs is available to generate all required internal reference voltages, analog supply voltages 
required by the device, and microphone biasing voltage from the analog positive 3.6V to 4.2V 
supply. 

The record path covers operations from 8 KHz to 48 KHz stereo recording, and contains 
programmable input channel configurations covering single-ended and differential setups, as 
well as floating or mixing input signals. It also includes a digitally controlled stereo microphone 
preamplifier 

The device can cover operations from 8 KHz mono voice playback to audio stereo 48 KHz 
DAC playback 

The playback path offers signal-processing blocks for filtering and effects, and supports 
flexible mixing of DAC and analog input signals as well as programmable volume controls. 

The playback path has four output drivers to support 160/320 stereo single-ended 
headphone, 160/320 differential receivers, 10kOQ stereo lineout and 8Q differential speaker. 
These four output drivers can be programmable independently. 

The PA is Class-AB mode and Class-D mode optional. 

Extensive Register based control of power, input/output channel configuration, gains, effects, 
pin-multiplexing, and clocks is included, allowing the device to be precisely targeted to its 
application. 

Programmable sampling frequency F for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 KHz 
Programmable sampling frequency F for DAC: 8/9.6/11.025/12/16/22.05/24/32/44. 1/48/96 KHz 


The voice band control (VBC) interface communicates with software or DMA, and this block contains 
ping-pong buffers for each channel, control registers for the entire audio subsystem, APB bus for AP 
or CP access, interrupt control and DMA interface control logic. 

Except the VBC interface, all the other parts of the system together constitute the audio codec. Main 
clock (MCLK) and global reset of audio codec are generated from top-level clock and reset 
management logic. 
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Three groups of 125 serial interface connect ADC/DAC of the audio codec with the VBC interface, two 


groups 


are for ADC channels, and the other is for DAC channels. The VBC interface is always the 


slave, while the audio codec part is the master. 


7.2 


7.2.1 


7.2.1.1 


7.2.1.2 


7.2.1.3 


Audio Codec 


Introduction 


Features 


Retargetable to TSMC 0.18um/0.152um, SMIC 0.18um/0.153um 1p6m mixed signal low power 
process with 6 or more metal mask layers plus 1 resistor and 1 capacitor mask layers 
+1.8V (from 1.6V to 2.0V) power supply for the digital part, +3.8V (from 3.6V to 4.2V) power 
supply for the analog part. 
Junction temperature range from -40°C to 100°C 
Separate power-down modes for ADC and DAC (shutdown mode, stand-by mode) 
Three differential microphone inputs with three micbias 
Four audio output drivers 
o Class-AB, optional Class-G stereo 160/320 single-ended headphone drivers 
o 160/320 differential receiver drivers 
o fully differential line outputs 
o Class-AB mode and Class-D mode optional Power Amplifier (PA) 
Reduction of audible glitches systems 
o Pop reduction system 
o Soft mute mode 
Output short circuit protection 
Battery over voltage protection circuit with auto recovery 
Over temperature detection circuit 
Supports 26MHz main clock frequency 
Supports programmable sampling frequency F for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 
KHz 
Supports programmable sampling frequency F for DAC: 
8/9.6/11.025/1 2/16/22.05/24/32/44.1/48/96 KHz 
Supports iis master interface for ADC decimation filter output and DAC interpolation filter input 
Supports both left and right channel for ADC and DAC path 
Supports mute control for DAC path during sampling frequency Fs mode switch 
Supports DAC to ADC loop path 
DSP functions including EQ, AGC, DRC, noise filter (no wind noise filter). 
There is no need big cap because of Class G. 


Applications 


Portable Navigation Devices (PND) 

Portable Media Players (PMP) (MP3) 

Communication (Mobile Handsets) 

Portable Computing 

Home theater systems (DVD player & recorders, Set-top boxes) 
Automotive audio systems 


Performances 


Stereo Audio ADC 

o Signal-to-Noise Ratio (SNR): 90dB A-Weighted 

o Total Harmonic Distortion (THD): -85dB 

o Dynamic Range (DR): 90dB 

o Power Supply Rejection Ratio (PSRR): 70dB@20Hz~2kHz 
Stereo Audio DAC 

o SNR: 100dB A-Weighted 

o THD: 80dB 
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o DR: 100dB 
o PSRR: 70dB@20Hz~2kHz 
ADC digital gain range from -77.25~+18dB, 0.75dB step 
DAC digital gain range from -77.25~+18dB, 0.75dB step 
Two input Programmable Gain Amplifier (PGA) for three differential 
Microphone inputs independently, gain range from -6dB to +41.25dB with 0.75dB step 
Audio output drivers’ gain independently set 
o Headphone output gain range from -36~+9dB, 0.5dB step 
o Receiver output gain range from -36dB to +9dB with 0.5dB step 
o _Lineout output gain range from -27~+18dB, with 0.5dB step 
o PA output gain range from -24~+21dB, with 0.5dB step 
e Audio output drivers’ typical output power 
s Headphone Class-AB or Class-G driver @3.3V: 25mW on 32Ohm load, 40mW on 16 Ohm 
load 
s Receiver driver @3.3V: 100mW on 32Ohm load, 200mW on 16 Ohm load 
s DA driver @4.2V: 800mW on GO load in Class-D mode, 500mW on 8Q load in Class-AB mode 


7.2.2 Electrical specifications 


7.2.2.1 Absolute Maximum Ratings 


Over operating free-air temperature range unless otherwise noted (1). 


Table 7-1 Absolute Maximum Ratings 
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Max Junction temperature, TJMAX 125 


C 


Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the 
device. These are just stress ratings, and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure 
to absolute-maximum-rated conditions for extended periods may affect device reliability. 


7.2.2.2 Recommended Operating Conditions 
AGNDVB = OV, all voltages are measured with respect to ground AGNDVB. 


Table 7-2 Recommended Operating Conditions 


PARAMETER SYMBOL 


Operating free-air temperature TA 


Junction temperature TJ 


AVDD36, 
VBAT power supply (1) VBATPA 


Analog power supply (2)(3)(4) AVDDVB 


Output amplifier power supply (2)(3) VDDAO 


Digital power supply VDD 


Sampling frequency Fs 


MCLK frequency CLK26M 


e Note that AVDD36 and VBATPA have to be externally connected at the same voltage level. 
e Note that AVDDVB and VDDAO have to be externally connected at the same voltage level. 
e Note that AGNDVB, VSSAO, VSSPA and VSS have to be connected to the PCB ground. 
e Assuming a 20 mVpp ripple on analog power supplies (200 KHz sine wave). 

7.2.2.3 Required External Components 


The following table summarizes the external components required for a proper working of the device, 
except those used for the analog input and output signals: 


Table 7-3 Required External Components 


DESCRIPTION 


Cext, ceramic reference decoupling capacitor 


Cext, tantalum reference decoupling capacitor 


Tantalum analog power supply decoupling capacitor 


Ceramic AVDD36 decoupling capacitor 


Ceramic AVDDVB decoupling capacitor 


Ceramic VDDAO decoupling capacitor 


Ceramic VBATPA decoupling capacitor 


Ceramic AVDDPA decoupling capacitor 
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7.2.2.4 Electrical Characteristics 


7.2.2.4.1 ADC Channel 


Measurement conditions: 


At T = 25°C, AVDD36 = VBATPA = 3.8 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, input sine wave 
with a frequency of 1 KHz, Fmclk = 26MHz, Fs = 48 KHz, 16-bit audio data, measurement bandwidth 
20 Hz — 20 KHz, unless otherwise specified. 


Table 7-4 Electrical Characteristics - ADC Channel Analog Part 


PARAMETER CONDITIONS 


Full-scale input signal, 0 dB gain 
differential inputs (1) 


21 dB gain 
Full-scale input, single ended | 0 dB gain 
SNR, mic inputs (2)(3) 0 dB gain 
21 dB gain 
36 dB gain 
SNR, line inputs (2)(3) 0 dB gain 
21 dB gain 
36 dB gain 


Dynamic range, mic inputs 0 dB gain 


(3)(4) 


21 dB gain 


Dynamic range, line inputs 0 dB gain 


(3)(4) 


21 dB gain 
THD, mic inputs (3)(5) 0 dB gain 
THD, line inputs (3)(5) 0 dB gain 
PSRR, differential input (6) 20Hz~2kHz 


Channel separation, mic 0 dB gain 
inputs (7) 


Channel separation, line 0 dB gain 
inputs (7) 


Gain range 


Gain step 


Gain error 


Input resistance, all inputs 0 dB gain 


Includes 10pF for ESD, 
bonding and package pins 
Input capacitance capacitances 


Input bypass 
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1) 
2) 


3) 


JIO 


PARAMETER CONDITIONS 


Bias voltage 


The Full Scale input voltage scales with AVDDVB, equals to 1.2*AVDDVB (Typ.) 

Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the 
input short circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio 
analyzer. 

All performance measurements done with 20 KHz low-pass filter and, where noted, A- 
weighted filter. Failure to use such a filter may result in higher THD+N and lower SNR and 
dynamic range readings than shown in the Electrical Characteristics. The low-pass filter 
removes out-of-band noise, which, although not audible, may affect dynamic specification 
values. 

Ratio of rms output level with 1 KHz FS-60dB sine wave input, to the rms output level with the 
input short circuited, with 60dB added to compensate the small input signal, measured A- 
weighted over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 
first harmonics within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to 
the rms value of the signal. 

1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

Channel separation for any input connected to the ADC left channel and any other input 
connected to the ADC right channel. Add 1 KHz full-scale sine wave input to the ADC left 
(right) channel, right (left) channel input short, the ratio of the rms output level of the right (left) 
channel to the left (right) channel. 


Table 7-5 Electrical Characteristics — Micbias Part 


Programmable 
settings, 1 kQ load 


Current sourcing 


Power supply rejection ratio 


7.2.2.4.2 DAC Channel 


Measurement conditions: 


At T = 25°C, AVDD36 = VBATPA = 4.2 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, input sine wave 
with a frequency of 1kHz, Fmclk = 26MHz, Fs = 48-kHz, 16-bit audio data, measurement bandwidth 
20Hz — 20kHz, unless otherwise specified. 


PARAMETER CONDITIONS MIN TYP 
HEADPHONE OUTPUTS 


Table 7-6 Electrical Characteristics - DAC Channel Analog Part 


2 


Full-scale output voltage 0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


Full-scale output power 0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 
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Vout=600mVrms 


Vout=30mVrms 


Dynamic range (21121 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz~2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain 


RECEIVER OUTPUTS 


Full-scale output voltage 


0 dB gain, 32Q load 


3 dB gain, 32Q load 


0 dB gain, 16Q load 


3 dB gain, 160 load 


Full-scale output power 


0 dB gain, 32Q load 


3 dB gain, 32Q load 


0 dB gain, 16Q load 


3 dB gain, 16Q load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz~2kHz 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 
LINE OUTPUTS 


Full-scale output voltage 


0 dB gain, 10kQ load 


3 dB gain, 10kQ load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 
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Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain 


AUDIO PA OUTPUTS (Class-AB Mode) 


Full-scale output voltage 


0 dB gain, 8Q load 


9 dB gain, 80 load 


Output power 


0 dB gain, 8Q load 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=0.1% 


9 dB gain, 8Q load, 
THD+N=1% 


9 dB gain, 80 load, 
THD+N=10% 


0 dB gain, 80 load, 
Po=200mW 


9 dB gain, 80 load, 
Po=300mW 


0 dB gain, 80 load, 
Po=200mW 


9 dB gain, 8Q load, 
Po=300mW 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain, 8Q load 


AUDIO PA OUTPUTS (Class-D Mode) 


Full-scale output voltage 


0 dB gain, 8Q load 


9 dB gain, 80 load 


Output power 


0 dB gain, 80 load 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=1% 


9 dB gain, 80 load, 
THD+N=10% 


0 dB gain, 8Q load, 
Po=300mW 
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9 dB gain, 80 load, 
Po=550mW 


0 dB gain, 80 load, 
Po=300mW 


9 dB gain, 80 load, 
Po=550mW 


Gain range 


Gain step 


Gain error 
Idle noise (7) 0 dB gain, 8Q load 
HP AMP OUTPUTS (Class-G Mode) 
Output Offset Voltage 
Output Power THD+N <= 1%, R=16 
THD+N <= 1%, R=32 


SNR (A-Weighted) 


1) Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the 
input short circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio 
analyzer. 

2) All performance measurements done with 20 KHz low-pass filter and, where noted, A- 
weighted filter. Failure to use such a filter may result in higher THD+N and lower SNR and 
dynamic range readings than shown in the Electrical Characteristics. The low-pass filter 
removes out-of-band noise, which, although not audible, may affect dynamic specification 
values. 

3) A-weighted, 1 KHz sine wave @ Full Scale —40dB. The specified value is extrapolated by 
adding 40cB to the measured SNR. 

4) Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 
first harmonics within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to 
the rms value of the signal. 

5) 1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

6) Add 1 KHz full-scale sine wave input to the DAC left (right) channel and data 0 to the DAC 
right (left) channel, the ratio of the rms output level of the right (left) channel to the left (right) 
channel. 

7) Measured A-weighted rms value over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 


7.2.3 Reference Pin Description 
[PinNo, [Name Lin | Description | 
(Audio) HEADMIC_IN | Head set MIC detect input 
AUXMICP | Auxiliary MIC positive input 
AUXMICN | Auxiliary MIC negative input 
HEADMICP | Head set MIC positive input 
HEADMICN | Head set MIC negative input 
MICP | MIC positive input 
MICN | MIC negative input 
AIL1 | Line in input signal 
AIR1 | Line in input signal 
HEADMICBIAS 
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MICBIAS O MIC bias output signal 
AUXMICBIAS O Auxiliary MIC bias output signal 
AORP O Line out signal 

AORN O Line out signal 

VREFN | Audio ADC reference 

VCMI 

VCOM IO Audio VCOM signal 

AGNDVB G Audio analog Ground 

AVDDVB P Audio analog power 

VBAT_AUDIO P Supply for audio codec 

VDDAO P Audio driver power 

HEAD_P_L O Head phone L output 

VSSAO G Audio driver Ground 

HEAD_P_R O Head phone R output 

EARN O Earphone output N 

EARP O Earphone output P 

AVDDPA P Audio PA LDO output 

VBATPA P Supply for audio PA 

PA_OUTP O Audio PA output P 

PA_OUTN O Audio PA output N 

AVSSPA G Audio PA ground 

VSS G Audio Ground 

AUD_DASYNC IO Digital audio DAC bits streams control 
AUD_DADO | Digital audio DAC bits streams data 
AUD_DAD1 | Digital audio DAC bits streams data 
AUD_ADSYNC IO Digital audio ADC bits streams control 
AUD_ADDO O Digital audio ADC bits streams data 
AUD_DANGR 

AUD_DANGL 

AUD_SCLK IO Digital audio bits streams control clock 
HEAD DRO L O Headphone drvie output Left 
HEAD_DRO_R O Headphone drvie output Right 
HEAD_AMPG_INL | Headphone Class-G input Left 
HEAD_AMPG_INR | Headphone Class-G input Right 
AMPG_VCOM G 

CPVDD P Power supply for Class-G 

CPGND G Ground for Class-G 

CPNEG P Negative supply for Class-G 
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CAP_P IO Charge pump flying cap (1uF) positive terminal 
CAP_N IO Charge pump flying cap (1uF) negative terminal 
7.2.4 Aud_top 
7.2.4.1 Overview 
AUD subsystem is the digital part of Audio codec.. 
V1.1 
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BaseBand PMIC 
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IIS1 DAC PATHO. 
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TIS2 DAC PATHI TX RX 
IER 
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Figure 7.2-1 Audio Chip Architecture 


7.2.4.2 Features 


@ Supports 26MHz main clock Frequency 


@ Supports programmable Fs for DAC : 96/48/44.1/32/24/22.05/16/12/11.025/9.6K/8 
KHz 


@ Supports programmable Fs for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 KHz 
@ Supports 4 iis master interfaces for DAC /ADC channel 


@ Supports both dual channel for DAC and ADC path, each channel can be controlled 
independent. 


@ Supports mute control for DAC channel 


@ Supports 2 loop path for Audio test in Production test mode: loop include both Ddie 
and Adie, loop only in Adie 


@ Supports DAC loop to ADC in Digital part in normal function mode 


7.2.4.3 Signal Description 


Signal Name Description 


clk_audif Main clock for audio interface transmitting, frequency should greater 
than 26MHz 


aud_da_sync Sync head for DAC serial bit stream 


aud da d DAC left channel serial bit stream 
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aud da d DAC left channel serial bit stream 


aud_ad_sync Sync head for ADC serial bit stream 


aud_ad_d0 ADC serial bit stream, include 2 channel 


BaseBand PMIC 

| aud_da_sy | 

DC 
aud da d 


aud da di 
EE 


clk_audif : 
aud_top ~ aud if | Codec Analog 
ud_ad_syn 
aud_ad_d0 
ael 
aud_ad_d1 
al 
Figure 7.2-3 Audio Interface 
aud_da_syn 
C 
CIK audit 
aud_da_d0 L3 X L2 XL1 X LOX L3 X L2 X L1 X LO L3 X L2 X L1 X LO 


EE R3R2 BI ROX R3 X R2R1 Pü (RB R2X RIX RO ) 


aud_ad_sync 


aud_ad_d0 L1 X LO X R1 X ROX L1 LO X R1 X RO L1 LO 
Figure 7.2-4 Audif timing diagram (6 pin mode) 
7.2.4.4 Function Description 
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7.2.4.4.1 AUD Digital Data Path 
L T 
ge Nts gw | se M we S| sw TK GE DA_L 
IS] p 
(| NLt5s [> INtPLti3 TF se || MUTE TF sw || o DA_R 
FIFO 
(ei 
L ra J ra ra ra 
DECIM LS SRC tN} 13 SINC | 25 wx 2 ADO_L 
usi a 
ADO_R 
DECIM 45 (“| SRCtNJ13 |“ | SINC}25 |* | mux G S 
7.2.4.5 Control Registers 
7.2.4.5.1 Memory map 


base address: 
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C fore H 
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across (Mame Jee 
w08 focs [SSS 
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7.2.4.5.2 AUD Register Descriptions 


7.2.4.5.2.1 AUD_TOP_CTRL 
Description : AUDIO Digital Control 


m [a [== |e] |e ]s aa eaa ee 


Reserved 


SEE EEE SS See 
| eset [REIN (a A OR J EES EES 
RR O H 


ER DAC | ADC l DAC 


| Type | 


cE 
ee eem 


een SINC_IN_SEL 0: adc sinc data from analog 
adc sdm data 
1: adc sinc data from dac sdm 
out 
: adc sinc data from D 


: adc path select iisO 
` adc path select iis1 
: adc path select iis2 
: adc path select iis3 


9 — 
o Wgd 
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3: dac path select iis3 


ADC_EN_R 0: adc path right channel 
disable 


1: adc path right channel 
enable 


DAC_EN_R 0: dac path right channel 
disable 
1: dac path right channel 


ADC EN L 0: adc path left channel 
disable 
1: adc path left channel enable 
DAC EN L 0: dac path left channel 


disable 
1: dac path left channel enable 


7.2.4,5.2.2 AUD_CLR 
Description : AUDIO Digital Clear 


[eons ___[auoccinvesstom Od 
Pex [a [=| [= [x [=[s[=l=]=[4[™| eel 7 e 


Reserved 
me lR 
| Reset S T O ES EES TTT E 
CRT Ea aes L T 


DAC | ADC 
Reserved CL _CL 
R R 


epes [ek [AW semi ————* 
eg Dei Il 
con fm [woo eena 
ocon Jo [wo fo‘ race pata | 


7.2.4.5.2.3 AUD_IIS_CTRL 
Description : AUDIO IIS CONTROL 
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EREECHEN 
Pee [=| [elas aa TSTST 


Reserved 


a W 
ADC_IOWL DAG_IOWL ADC_| SC MO | DAC Sé MO 


Field Name R/W Reset Description 
Value 
ADC_IIS_CKGATE_EN [15] A ad DAC iis dummy clock gate 
en 
DAC_IIS_CKGATE_EN [14] N ae ADC iis dummy clock gate 
en 


ADC_BCLK_POL [13] (pm = |o | ADC BCLLK polarity 
DAC_BCLK_POL [12] bm ` In | DAC. BCLK polarity 


DAC_SAMPLE_PHASE_SEL | [11] R/W Sample phase for DAC IIS 
data 
0: phase 0 
1: phase 1 
ADC_IOWL [10:9] R/W 3 0: 16 bit word length 
1: 18 bit word length 
2: 20 bit word length 
3: 24 bit word length 
DAC_IOWL [8:7] R/W 3 0: 16 bit word length 
1: 18 bit word length 
2: 20 bit word length 
3: 24 bit word length 
ADC_IO_MODE [6:5] R/W 0: iis mode 
1: dsp mode 
2: pcm mode 
3: reserved 


DAC_IO_MODE [4:3] 0: iis mode 
1: dsp mode 
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2: pcm mode 

3: reserved 
ADC_LR_SEL [2] R/W 0: low for left channel 

1: high for right channel 


DAC_LR_SEL [1] R/W 0: low for left channel 
1: high for right channel 
IIS_CLKDIV_MODE R/W 0: iis clk div 1 
1: iis clk_div 2 


7.2.4.5.2.4 DAC_SRC_CTL 


Description : AUDIO DAC SRC control 


[ooo [PAC H 
Pee [se |= [a[~=lslala[@[al™| eel ao 


Reserved 


DAC_MUTE_DIV1_CTL DAC_MUTE_DIVO_CTL DAC_FS_MODE 


Field Name R/W Reset Description 
Value 


DAC_MUTE_EN [15] R/W 0: disable mute 
1: enable mute 
DAC_MUTE_CTL [14] R/W 0: disable soft mute 
1: enable soft mute 
DAC _MUTE_DIV1_CTL [13:10] R/W Dac mute counter1 
threshold, step is controlled 
by counterO 
DAC_MUTE_DIVO_CTL [9:4] R/W 63 Dac mute counter0 
threshold 


DAC_FS_MODE [3:0] Dac src fs frequency : 

` 96K 

: 48K 

: 44.1K 

: 32K 

: 24K 

: 22.05K 

: 16K 
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7.2.4,.5.2.5 DAC_SDM_CTLO 
Description : AUDIO DAC SDM control0 


[movie [ac sowo.criyesst H 
Pee [aJo] e] GH a[o GERE OE3 vo 
ene[ 


Reserved 


Field Name Reset Description 
Value 


a TRR 

eg E A 
one som pow fra [aw fo [omeno S 
[oac-sow-00 fea [aw fo  [omeronme 
[resono [ror [Aw fo — TT 


7.2.4.5.2.6 DAC_SDM_CTL1 
Description : AUDIO DAC SDM control1 
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ENEE 
TTS Taa aaa TSTST 
C 


ef 
ESSESESESESESESESESESESESESES SES 
po felufslalfolelelr[els]e[s[e]s]o 


Ss E 


Reserved 


S CO. 
ee 


Field Name Reset Description 
Value 


ve [aw fo 
DAC_SDM_SOFT_RST_R VE CHE DAC right sdm soft reset 
DAC_SDM_SOFT.RSTL Im [RW [0 [DAC eft sdm soft reset 


DAC_SDM_TEST [7:0] R/W 8'h08 Test[7]: select test out or 
sdm out 
Test[3]: select maping with 
rotation ,or no rotation 
Other bits: test input 


7.2.4.5.2.7 ADC_SRC_CTL 


Description : AUDIO ADC SRC control 


ENEE 
en [o [o|] |e |s ae TSTST 
[rene a 


Reserved 
Tve E 
Fese: E 


Pen fs ul EEE OHER RHH 
ef H H 
aa [TTT TT 
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Field Name Reset Description 
Value 


a a 


ADC_SRC_N [3:0] a src upsample tap, 
Sample rate = N*4 


7.2.4.5.2.8 AUD_LOOP_TEST 


Description : AUDIO loop test control 


0x001C AUD_LOOP_TEST(reset 0x0120) 


[AUD_LOOP_TEsTireset gn 
Bt Ia | 20 | 29 | 26 | 27 | 26 | 2s | 26 | 20 | 22 | an | 20 | 9 | 30 | 17 | 16 | 


Reserved 


EE 
Peset SES ES OT ER ES H H T T 
REECH eee ee 


| Type | 


Field Name Reset Description 
Value 


el EE 


LOOP_FIFO_AE_LVL een loop fifo empty 
watermark 

LOOP_FIFO_AF_LVL [5:3] R/W 4 Audio loop fifo full 
watermark 


LOOP_PATH_SEL [2:1] R/W Loop_path_sel[0]: Audio 
loop loop fifo out left channel 
select, 

0 : adc left channel loop to 
dac left channel, 

1 : adc right channel loop to 
dac left channel 
Loop_path_sel[1]: Audio 
loop loop fifo out right 
channel select, 

0 : adc right channel loop to 
dac right channel, 

1 : adc left channel loop to 
dac right channe 


AUD_LOOP_TEST fo)  Inw In Audio loop enable 
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7.2.4.5.2.9 AUD_STSO 
Description : AUDIO status 


ES ERR 
TTS Ta Taa aT TSTST 
C 


Reserved 


Reseed SE SCH M KEN We R ST MUTE 


Field Name Reset Description 
Value 


msa fo ooo 
AUD_INT_MASK (besserer Aud int status after mask 


AUD_INT_RAW [3:2] Aud int source status: 
[3]: mute done status 
[2]: mute start status 
ST_MUTE [1:0] 0: IDLE 
1: MUTE UP 
2: MUTE DONE 
3: MUTE DOWN 


7.2.4.5.2.10 AUD_INT_CLR 
Description : AUDIO INT clear 
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EE H H 
TTS Taa aa TSTST 
C 


Twe 
Peset | IN [2 A H EEE 
BCEE EE RE HEES eae ESCHER ES 


SEH 


Reserved 


Bä EE 
Ger 


Field Name Reset Description 
Value 


fsa Je [> 
AUD_MUTE_DONE_INT_CLR ae Mute done interrupt clear 
AUD_MUTE_START_INT_CLR oe a Mute start interrupt clear 


7.2.4.5.2.11 AUD_INT_EN 
Description : AUDIO INT enable 


C E CdS 
a Ee cc 
[remef 


Reserved 


ceea Sa eae) EE 


Ss 


Field Name R/W Reset Description 
Value 
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SC H 


AUD_MUTE_DONE_INT_EN tt) (wo fo Mute done interrupt enable 
AUD MUTE START INT EN Im ` [Wo ` Ip ` (Mute start interrupt enable 


7.2.4.5.2.12 AUDIF_FIFO_CTL 
Description : AUDIO Interface FIFO control 


EREECHEN 
TTS Taala aana TSTST 
ml 


me [R 
reaf o o R HH ER 
KCEE EEE OHO RHH 


Reserved 


Field Name Reset Description 
Value 


e EE 


ADC_FIFO_AF_LVL > 0] R/W AUDIF Ee fifo write 
domain full watermark 


7.2.4.5.2.13 AUD_DMIC_CTL 


Description : AUDIO ADC DMIC control 


ESCHER 
TTS Taa aana TSTST 
C 


Reserved 
EA 
Peset 9 RRM (ca | ES EES RES REES EES a 


SES EE nnn ag a 


ac 
ADC DMIC ` 
Reserved C G Reserved CLK MODE 
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es O H A 
CHE H o HH 


ADC DMIC EN R/W c enable 
0: disable 
1: FE 


mema ë fa o ooo 
ee 


ADC_DMIC_LR_SEL [2] R/W Dmic0 left or right channel 
select: 
0: high for left 
1: high for right 


ADC_DMIC_CLK_MODE [1:0] R/W 0: dmicO clock frequency is: 
6.5MHz 
1: dmicO clock frequency is: 
6.5/2MHz 
2: dmic clock frequency is: 
6.5/8MHz 
3: dmic clock frequency is: 
6.5/4MHz 


7.2.4.5.2.14 DAC SDM DC L 


Description : AUDIO DAC SDM DC Low 


EREECHEN 
Pe [= [=| [=] [=[=[*[=|2 a] *|* ele] 
[ene[ 
me [R 
ree e e e e cc H 
E AHA EAE EA 


DAC_SDM_DC_L 


eal ER 


1 


Field Name Reset Description 
Value 


E a 
DAC SDM DC L [15:0] RW ` T 1900 ee sdm DC low 16 bit 
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7.2.4.5.2.15 DAC_SDM_DC_H 


Description : AUDIO DAC SDM DC High 


DAC_SDM_DC L(reset 0x0000) ee! 
Bt |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
pName PCS O O 


Pe [R 
ree KEE eee H cc H 
Pee [sje] HR 1 LH BRAR REAR RH 13 


Reserved 


Reserved DAC_SDM_DC_H 


Field Name Reset Description 
Value 


C oa o oo 
ege EE EE N 


7.2.4.5.2.16 AUDIF_CTLO_ADDR 


Description : AUDIF Control status 


ESCH HS 
KESEAEAEAEAEAEAEAEAEAEEREAKORKOEOE 
C 


Reserved 
me a 
| reset [KA 
CS rE Ear EEA eae eae eee 


AUD 


Reserved a C AD SC SEL ADC_FIFO_AF_LVL_ 


ODE 


ef 
EES EE EG ECC RES ESESESESER 


wa o ERR 
AUDIF_5P_MODE eo Rw Im Oe Audio interface pin mode 
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control 
1:5 pins 
0:6 pins 


AD_SYNC_SEL [5:3] Adc sync delay select: 
0: 0 cycle 
1: 1 cycle 


ADC FIFO AF LVL R eg |w |m [~ Adc rx fifo almost full level 


7.2.4.5.2.17 ADC_FIFO_STS 
Description : ADC FIFO status 


0x0044 ADC_FIFO_STS(Reset 0x0200) 


Ww X 
r | st_| 30 | 29 | 28 | 27 | 26 | 25 | 24 | 2 | 22 | 2 | 20 | 19 | 10 | 17 | 16 


Reserved 


ADC_FIFO_ADDR_R ADC_FIFO_ADDR_W 


| Type | 


cE EER 


ADC_FIFO_AF [10] IRO | ho. | ADC FIFO almost full signal 


GE ET ën 
is no data in ADC FIFO 

[mo rroruLw [i fo [tno ‘| ADCFIFOrealt 

[moc Fro aora [ra Ia [4n0 [ADO FIFO read acaos | 

[aoc Fro DoR w [eo [RO Jm T 


7.2.4.5.2.18 DAC_FIFO_STS 
Description : ADC FIFO status 
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ESCHER 
Pee [so Taa 
[none [PPR 


Reserved 


DAC_FIFO_EMPTY_ Af Th1 DAC FIFO real empty. There 
is no data in ADC FIFO 


DAC_FIFO_ADDR_R EE a DAC FIFO read address 
DAC_FIFO_ADDR_W_| [3:0] Ro ` e EANN ` DAC FIFO write address 


7.2.4.5.2.19 AUDIF_STS 


Description : AUDIF internal signal status, used for debug 


ES H 
Pex [=~ |= eo |e s ae e a o eel ao 
an [DD 


Reserved 


eg ei fo eg JI 


ADC_RX_DATA_RDY ThO If “1”, begin to receive data 
from A-die 
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7.2.4.5.2.20 AUDIF_RAW_STS 


Description : FIFO exception status 


ESCHER 
RCRBERE3E EE GGG EDHE ee 
[rene E 


Reserved 
me lR 
[Reset EI T T ee ee eee 
ey Re aaa ears L es 


RB 


E 


Field Name R/W Reset Description 
Value 

ADC_FIFO_UNDERFL_STS | 1 Tho When the ADC FIFO is underflow, 
this bit is set to “1”. Write “1” to 
ADC_FIFO_UNDERFL_STS_CLR 
can clear this bit. 

DAC_FIFO_OVFL_STS ThO When the DAC FIFO is overflow, 
this bit is set to “1”. Write “1” to 
DAC_FIFO_OVERFL_STS_CLR 
can clear this bit. 


7.2.4.5.2.21 AUDIF_RAW_STS CLR 


Description : FIFO exception status clear 
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[notes [AUD AAW STS H H 
Pex [=| [ell s[slala[@[a[™[ eel ao 


ef 
ESSESESESESESESESESESESESESES SES 
mfes ul elelnl el elelr ilsisi elele ie 


A; 


Reserved 


| Type | 


Field Name R/W Reset Description 
Value 
ADC_FIFO_UNDERFL_CLR | 1 WO ThO Write “1” to this bit will clear 
ADC_FIFO_UNDERFL_STS 
bit. 
DAC_FIFO_OVFL_CLR WO ThO Write “1” to this bit will clear 
DAC_FIFO_OVFL_STS bit. 


7.2.5 Codec Registers 


7.2.5.1 Memory Map 
AP base address for SC2731 codec: 0x4003_8700 


Table 7-7 Codec registers address mapping 


onana [rame Joose S 
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0x00E4 ANA_STS1 ANA_STS1 
0x00E8 ANA_STS2 ANA_STS2 


0x00EC ANA_STS3 ANA_STS3 
0x00F0 ANA_STS4 ANA_STS4 


7.2.5.2 Register Description 

ANA_PMUO 

ANA_PMUO 

e EN TTT] e 
Name 
Type [RO 
rese [o fo fo fo fo fo fo fo fo fo fo fo fo fo fo fo | 
eit [15 [14 fis [12 fu fioo fe |7 fe Js [4 ls J2 [t fo] 


> OD 
> OD 
> OD 


wo | 
= OC's, Oa 


| 
rl 
| 

mëi HE On 
= Cl 

=| 
=| ZI 
Pp 


TD < D C 
APrPmMZ0<0C! 
nN >| 


| 
SOL Dm el OD 
ms 


oorworm 


ZMO>B_QOWOCL OD 
Zm T 


SS 
DAO 
= 
TH C | 
zm, Claw SOD Ke KI 0 
El 
Z mH GD PDC 


SES 


rer Safa [i [ie (iv [oe a e fa [fw fm fe I 
ype W Iw W lw lw [RW A W 
Reset |o jo jo Jo fo Jo [o Jo Jo fo [e Jo Jo fo [o Jo | 


ANA_PMUO 


Field Name Type Bains Reset Description 
Value 


[reserved Ta 16] ae e e 


HG AUD VB EN | [15] Audio riana VB enable signal 
0 = disable 1 = enable 


RG_AUD_VB_NL | [14] RW NA Audio LDO VB prevent reverse flow 
EAK_PD back power down signal 

0 = power up 1 = power down 
RG_AUD_VB_EA |[13} |RW (un |o _| Audio LDO VB EA load compensation 
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DBIAS_CTRL enable signal 

0 = disable 1 = enable 
RG_AUD_BG_IBI | [12] RW NA Audio Ibias enable signal 
AS_EN 0 = disable 1 = enable 
RG_AUD_VCM_E | [11] RW NA Audio VCMI enable signal 
N 0 = disable 1 = enable 
RG_AUD_VCM_B | [10] RW NA Audio VCOM Buffer enable signal 
UF_EN 0 = disable 1 = enable 
HG AUD SEL V RW NA Select VCMI to output enable signal 
CMI 0 = disable 1 = enable 
RG_AUD_VCMI_ RW NA VCMI fast charging enable signal 
FAST_EN 0 = disable 1 = enable 
HG AUD MIC | [7] RW NA Audio Microphone’ bias enable signal 
BIAS_EN 0 = disable 1 = enable 
RG_AUD_MIC2_ RW NA Audio Microphone2 bias enable signal 
BIAS_EN 0 = disable 1 = enable 
RG_AUD_HMIC_ | [5] RW NA Audio Headset Micbias enable signal 
BIAS_EN 0 = disable 1 = enable 


RG_AUD_HMIC_ | [4:3] RW NA Audio Codec Sleep mode select signal 
SLEEP_EN 00 = disable 01 
= driver sleep enable 
10 = driver & AD/DA sleep enable 
11 = all sleep 
RG_AUD_CP_EN | [2: 1] RW NA Audio Class-G charge pump enable 
control 
00 = disable 01 = 
positive voltage enable 
10 = negative voltage enable 11= 
positive & negative voltage enable 


HG AUD VB HD RW NA Audio LDO VB high performance 
_EN enable signal 
0 = disable 1 = enable 


ANA_PMU1 
0x00000004 ANA_PMU1(0x00004200) ANA_PMU1 


ANA PMUI | 
[Reseved 


Name | Reserved 


SE 
Pe EEEE E E e HHHH 
eae pee pr eder peepee e eee e 


R |R R 
RG_AU 
Name d Gë d AG_AUD_OP | e Dr |S d d 0.0 
_OSC A 
ECH 
olo J 
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DTD 
c lc 
P_ | P_ 
s |s 
819 
E |R 
N [ST 


QION 8 EEN 


Ke 


Reset | o e e e ZEIT: e 


ANA_PMU1 
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ere 
gl 


eS EC 
bb le fdcb-äess e CH 
FE" | 
Hex Vo 
H 
= 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


eg EIS T 


BG AUD CB VI | [15] RW 
NOP9_EN 

RG_AUD_CP_RE | [14] 

G 


RG_AUD_CP_DI 
SCHG_PD 


RG_AUD_CP_CL 
K_SEL 


RG_AUD_CP_SS 
_EN 


Audio Class-G charge pump 
DCDC_EXT input select signal 


1=0.9V 
Audio Class-G charge pump regulated 
mode control signal 
0 = open loop mode 1 = regulated 
mode 
Audio Class-G charge pump discharge 
power down control signal 
0 = Vneg discharge 1 = Vneg do 
not discharge 
Audio Class-G charge pump oscillator 
clock select 


0 = inner osc 1 = outside 
clock in 


Audio Class-G charge pump oscillator 
frequency control 


000 = 320kHz 001 = 590kHz 
010 = 830kHz 011 = 1.06MHz 
100 =1.28MHz 101 = 1.5MHz 
110 = 2.1MHz 111 = Disable 


Audio class-G spread spectrum enable 
signal 


0 = disable 1 = enable 


RG_AUD_CP_SS | [7] Audio class-G spread spectrum reset 
_RST enable signal 
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HG AUD CP GG : RW NA Audio class-G spread spectrum dither 
F level select signal 

00 = 1.25% 01 = 3.75% 

10 = 8.75% 11 = 18.75% 


RG_AUD_CP_BY Audio class-G charge pump LDO 
PASS bypass mode control signal 


0 = LDO mode 1 = bypass mode 


RG_AUD_CP_LD Audio calss-G LDO EA load 
O_EADBIAS_CT compensation enable signal 


RL 0 = disable 1 = enable 
RG_AUD_CP_QU Audio charge pump quick start up 
ICK_PD power down signal 

0 = power up 1 = power down 
RG_AUD_CP_B S Audio class-G charge pump band width 
W control signal 

00 = 40k 01 = 60k 

10 = 100k 11 = 150k 


ANA_PMU2 


[sole [= [2 [=| [=z [a [Pelee le 
[Reeves OO 


Reserved 


t{o fe fe fo fo Jo Jo fo fo Jo fo fo fo fo fo Jo | 
HHIHH [ti ale fs f7 fe [s J4 Js j2 ft [o | 


RG AUD- PMUR2 o CP 


| > OD 


VIMVOOCI 


v 


ee ` 
S I 


ANA_PMU2 
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Field Name Type a Reset Description 
Value 


E fem 


e | AUD_PMUR_ | [15:12] | RW po Reserved for future use 
[0] AUD_CP_NPULL_EN: Audio 
charge pump Npull enable signal: 
Audio charge pump Npull enable signal 
0 = disable 1 = enable 


RG_AUD_CP_CC | [11:9] Audio Class-G positive voltage soft 
start up control signal 


000 = fastest start up 111= 
slowest start up 


RG_AUD_CP_SH Audio Class-G short protection power 
PT_PD down signal 
0 = power up 1 = power 
down 


RG_AUD_CP_ET Audio Class-G ET soft start up mode 
_SOFT_MODE select signal (If 
RG_AUD_CP_VBATIN_EN=1, the 
value is always 0) 
0 = digital auto control 1 = analog 
auto control 


RG_AUD_CP_ST : Audio Class-G soft start up timer select 
ART_DLAY_S signal 


00 = 250us 01 = 500us 

10=1ms 11 =62.5us 
RG_AUD_CP_CS : Audio Class-G current limit power 
OFT_PD down signal (When 


VDD_CG_1V9>=2.4V, set to 01, 
otherwise set to 00) 


00 = positive & negative current limit 
power up 01 = positive current limit 
power down 


10 = negative current limit power down 
11 = positive & negative current limit 
power down 


RG_AUD_CP_EM Audio charge pump power MOS slowly 
IEN open like dominoes enable signal 
0 = disable 1 = enable 


RG_AUD_CP_EM : Audio charge pump slew rate control 
IL 00/01 = fast 
10 = slow 11 = very slow 


ANA_PMU3 


0x0000000C ANA_PMU3(0x000008D9) ANA_PMU3 


jet [s1 jso | 20 } 28 | 27 | 26 | 25 | 24 [2s | 22 [21 | 20 | 19 | 18 | 17 | 16 | 
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Te [RO 
Preset fo JoJo JoJo fo Jo fo Jo fo Jo fo Jo Jo fo Jo 
fae fos [re fro [eto fole fo [7 fo [5 fe fo [2 [1 fo 


Reserv 


Neme | Reser | Be AU ee pG AUD vR | RG AUD vD | RG AUD VS 


ed = belli EFP_V ACS_V PKAB_V 
Tipe [o [aw iw fw fw 
resa fo Jo [o Jo Poe fo Poe oe TR 


ANA_PMU3 


Field Name Type SE Reset Description 
Value 


[reserved ` ` [reserved ` (P: 14] N 


RG_AUD_VB_V [13: 9] Audio po VCM & LDO VB 
output voltage control bit (VB should be 
set larger than 3.0V) 

00000 -00011 = forbidden 

00100 = 3.0V 00101 = 3.025V 
00110 = 3.05V 00111 = 3.075V 
01000 =3.1V 01001 = 3.125V 
01010 =3.15V 01011 =3.175V 
01100 = 3.2V 01101 = 3.225V 
01110 = 3.25V 01111 = 3.275V 
10000 = 3.3V 10001 = 3.325V 
10010 = 3.35V 10011 = 3.375V 
10100 = 3.4V 10101 = 3.425V 
10110 =3.45V 10111 = 3.475V 
11000 = 3.5V 11001 = 3.525V 
11010 = 3.55V 11011 = 3.575V 
11100 = 3.6V 11101-11111 = 
forbidden 


de | AUD_VREFP Audio VREF_P output voltage control 
bit 
000 = 1.25V 001 = 1.3V 010 
= 1.35V 011 =1.4V 
100 = 1.45V 101 = 1.5V 110 
= 1.55V 111 = 1.6V 
RG_AUD_VDACS | [5: 3] RW Audio DACS VCOM voltage control bit 
= 000 = 1.25V 001=1.3V 010 
= 1.35V 011 =1.4V 
100 = 1.45V 101 = 1.5V 110 
= 1.55V 111 =1.6V 
RG_AUD_VSPKA | [2: 0] Audio Class-AB PA VCOM voltage 
B_V control bit 
000 = 1.45V 001 = 1.5V 010 
= 1.55V 011 = 1.6V 
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100 = 1.65V 101 =1.7V 110 


= 1.75V 111 =1.8V 


ANA_PMU4 

a a [fos [or [oo [os [a [= [ela bee 
Name 
Type [RO 
Reset Jo fo fo fo fo fo fo fo fo fo fo fo fo Jo Jo fo 
e [is fo fis fre fii iojo fs |7 Je fs J4 [3 Je fi fo 
RG_AUD_CP_NEG-V 
ES NN 
[Reset fo fo fo fo [o [i "D "DR Kä D 


ANA_PMU4 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


eg T 


RG_AUD_CP_PO | [12: 6] Ox1b Audio Class-G charge pump positive 
SV voltage output level select 

0000000 = 1.87V 0000001 
1.86V 0000010 = 1.85V 
0000011 = 1.84V 

0000100 = 1.83V 0000101 
1.82V 0000110 = 1.81V 
0000111 = 1.80V 

0001000 = 1.79V 0001001 
1.78V 0001010 = 1.77V 
0001011 = 1.76V 

0001100 = 1.75V 0001101 
1.74V 0001110 = 1.73V 
0001111 = 1.72V 

0010000 = 1.71V 0010001 
1.70V 0010010 = 1.69V 
0010011 = 1.68V 

0010100 = 1.67V 0010101 
1.66V 0010110 = 1.65V 
0010111 = 1.64V 

0011000 = 1.63V 0011001 
1.62V 0011010 = 1.61V 
0011011 = 1.60V 

1001100 = 1.11V 1001101 
1.10V 1001110 = 1.09V 
1001111 = 1.08V 

1010000 = 1.07V 1010001 
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1.06V 1010010 = 1.05V 
1010011 = 1.04V 


1110000 = 0.75V 1110001 
0.74V 1110010 =0.73V 
1110011 =0.72V 


1110100 =0.71V 1110101 
0.70V 1110110 =0.69V 
1110111 = 0.68V 


1111000 = 0.67V 1111001 
0.66V 1111010 =0.65V 
1111011 = 0.64V 


1111100 = 0.63V 1111101 
0.62V 1111110 =0.61V 
1111111 =0.60V 


RG_AUD_CP_NE S Audio Class-G charge pump negative 
G_V voltage output level select 


000000 = -1.85V 000001 = - 
1.825V 000010 = -1.8V 
000011 = -1.775V 


000100 = -1.75V 000101 
1.725V 000110 =-1.7V 
000111 = -1.675V 


001000 = -1.65V 001001 
1.625V 001010 = -1.6V 
001011 =-1.575V 


001100 = -1.55V 001101 
1.525V 001110 =-1.5V 
001111 =-1.475V 


010000 = -1.45V 010001 
1.425V 010010 = -1.4V 
010011 =-1.375V 


010100 = -1.35V 010101 
1.325V 010110 =-1.3V 
010111 =-1.275V 


011000 = -1.25V 011001 
1.225V 011010 =-1.2V 
011011 =-1.175V 


011100 = -1.15V 011101 
1.125V 011110 =-1.1V 
011111 =-1.075V 


100000 = -1.05V 100001 
1.025V 100010 = -1.0V 
100011 = -0.975V 


100100 = -0.95V 100101 
0.925V 100110 = -0.9V 
100111 = -0.875V 


101000 = -0.85V 101001 
0.825V 101010 = -0.8V 
101011 = -0.775V 

101100 = -0.75V 101101 
0.725V 101110 = -0.7V 
101111 = -0.675V 

110000 = -0.65V 110001 = - 
0.625V 110010 = -0.6V 
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T E ME 


ANA_PMU5 

fax [ot [on [= [os [or [os [os [J [oe [ee 
Te [RO 
Preset fo Jo Jo JoJo Jo JoJo Jo JoJo Joo Jo Jo fo 


jet [is frapis fiz fii fiofo fs |7 Je [s [4 fe [2 [+ Io | 


Reserv BG AUD MIC BI | RG_AUD_HMIC_B 


ed 


wo o o ow Lem 
[Reset Jo fo fo fo fo [o [o [o fo fi fo Ps jo hi 


ANA_PMU5 


Field Name Type Eas Reset Description 
Value 


ca eoo ee 


E | AUD_PMUR_ | [13: 8] 2) a Reserved for future use 


HG AUD MIC BI | [7: 4] Audio micbias/auxmicbias output 
AS_V voltage control bit 
(RG_AUD_MIC_BIAS_V[3] reserved 
for furture use, RG_AUD_VB_V[4:0] = 
10000) 
000 = 2.2V 001 = 2.4V 010 = 
2.5V 011 =2.6V 
100 = 2.7V 101 =2.8V 110 = 
2.9V 111 =3.0V 
RG_AUD_HMIC_ | [8: 0] RW NA 0x5 Audio headmicbias output voltage 
BIAS_V control bit 
(RG_AUD_HMIC_BIAS_V[3] reserved 
for furture use, RG_AUD_VB_V[4:0] = 
10000) 
000 = 2.2V 001 = 2.4V 010 = 
2.5V 011 =2.6V 
100 = 2.7V 101 =2.8V 110 = 
2.9V 111 =3.0V 


ANA_PMU6 


0x00000018 ANA_PMU6(0x00000004) ANA_PMU6 


Bt [31 | 20 |29 | 28 | 27 | 26 | 25 | 24 | 20 | 22 | 20 | 20 [19 | 18 | 17 [16 | 
[Reseved S 


Reserved 
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o 8 


S SGG po Jo | 


ANA_PMU6 


Field Name Type ~ Reset Description 
Value 


[reserved ` ` [reserved ` (P: 12] maje e e 


RG_AUD_ADPG | [11:8] Audio —— & PGA ibias current control 
Al bit 
<3:2> control the ibias of the PGA 
00 = 5uA 01 =3.75uA 10 = 
2.5uA 11=1.25uA 
<1:0> control the ibias of the modulator 
00 = 5uA 01 =3.75uA 10 = 
2.5uUA 11 =1.25uA 


RG_AUD_DALR_ Audio DAC low power mode enable 
LP_EN signal 


0 = disable 1 = enable 


RG_AUD_PA 


eg | 
m oñ E QO C 


El 


HG AUD DAG L Audio DAC low power mode enable 
P_EN signal 


0 = disable 1 = enable 


RG_AUD_CP_LP : Audio Class-G charge pump low power 
_EN mode enable signal 
00 = disable 01 = 
positive voltage low power mode 
enable 
10 = negative voltage low power mode 
enable (RG_AUD_CP_EMI_EN must 
set to 0) 
11 = positive & negative voltage low 
power mode enable 
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_EN enable signal 
0 = disable 1 = enable 


HG AUD PA AB 112: 0] RW NA 0x4 Audio PA class-AB mode Quiescent 

l current decreasing level 
000 =3.0mA 001 =2.4mA 010= 
2.0mA 011 = 1.8mA 
100 =3.0mA 101=2.4mA 110= 
2.0|mA 111 = 1.8mA 


ANA_PMU7 
0x0000001C ANA_PMU7(0x00004120) ANA_PMU7 


ANA PMU7 o 
[Reseved S 


Name | Reserved 


Tee O 
Reset [o fo fo Jo fo fo fo fo fo Jo fo fo fo fo fo fo 
t [15 [14 fisie fi fioo fs f7 Js Js Ja [3 Je "lol 


Re 
DG AU | RG_AU 
Name | S€ RG_AU | RG_AUD_HP D RCV |D RCV 
rv |D_HP | | _IF i iF 
ed = = 


"e Bis "Je ` CC 
rea fo [e e e e de TTT 


ANA_PMU7 


Field Name Type SE Reset Description 
Value 


E 


mG DW 0 TLO CA aD 
| => | 
Ol me ODC aD 
| < | 
Jo =ZOPYPVO<KODSCL OAD 


RG_AUD_HP_| [14:13] | RW Audio headset es PA ibias 
current scale control 
00 = 0.5X 01 =0.75X 
10 IN 11 = 1.25X 
RG_AUD_HP_IF | [12:10] | RW Audio headset Class-G PA ibias 
current scale fine tune control 
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RG_AUD_HPBUF 
_IF 


RG_AUD_RCV_| 


RG_AUD_RCV_| 
F 


RG_AUD_RCV_| 
F_LS 


RG_AUD_RCV_O 
PA_CM_OPT 


ANA_PMU8 


SL8541E Device Specification 


<2:1>: adjust third stage 

00 = 1X 01 = 1.5X 

10 = 2X 11 = 2.5X 

<0>: adjust second stage 

0 = normal 1 = low power mode 
Audio headset Class-G PA LS fine 
tune level 

0 = 60uA 1 = 120uA 

Audio headset Class-G PA buffer ibias 
current scale control 

00 = 0.5X 01 = 0.75X 

10 =1X 11 = 1.25X 


Audio headset Class-G PA buffer ibias 
current scale fine tune control 


0 = normal 1 = low power mode 


Audio receiver/earpiece Class-G PA 
ibias current scale control 


00 = 0.5X 01 = 0.75X 

10=1X 11 = 1.25X 

Audio receiver/earpiece Class-G PA 
ibias current scale fine tune control 


<1>: adjust third stage <0>: adjust 
second stage 


0 = normal 1 = low power mode 
Audio receiver/earpiece Class-G PA 
Pibias current LS fine tune level 

0 = 60UA 1 =120uA 

Audio receiver/earpiece Class-G PA 
bandwidth select signal 

0 =xt1 1=x1/2 


e [a [ole [= [7 [=| [as [2 [a [oe ee 
Te [RO 
Preset fo JoJo JoJo fo Jo Jojo fo fo fo fo fo fo Jo 
ESO 5 fe fs be Js Ye | fo 


RG_AUD_VB_CAL RG_AUD_IBIAS_CAL RG_AUD_VCM_CAL 


V11 ` Sprreadttrum Communications, Inc., Confidential and Proprietary ` 191 of 2596 Spreadtrum Communications, Inc., Confidential and Proprietary 1691 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LäepptapuN 
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[Reset J1 fo fo Jo Jo [o [a fo Jo Jo fo fi fo Jo Jo fo | 


ANA_PMU8 


Field Name Type SE Reset Description 
Value 


EES 


RG AUD VB CA 


] RW 


RG_AUD_IBIAS_ | [10 
CAL_EN 


0 = disable 


RG_AUD_IBIAS ` 
CAL 


[9:5] | RW 


00000 = -32% 
00010 = -28% 
00100 = -24% 
00110 = -20% 
01000 = -16% 
01010 = -12% 
01100 = -8% 
01110 = -4% 
10000 = 0 
10010 = 4% 
10100 = 8% 
10110 = 12% 
11000 = 16% 
11010 = 20% 


0x10 Audio baste output voltage 

calibration signal 

00000 = -9.8% 00001 = -9.2% 
00010 = -8.6% 00011 = -8.0% 
00100 = -7.4% 00101 = -6.7% 
00110 = -6.1% 00111 = -5.5% 
01000 = -4.9% 01001 = -4.3% 
01010 = -3.7% 01011 = -3.1% 
01100 = -2.5% 01101 = -1.8% 
01110 = -1.2% 01111 = -0.6% 
10000 = 0 10001 = 0.6% 
10010 = 1.2% 10011 = 1.8% 
10100 = 2.4% 10101 = 3.1% 
10110 = 3.7% 10111 = 4.3% 
11000 = 4.9% 11001 = 5.5% 
11010 = 6.1% 11011 = 6.7% 
11100 = 7.3% 11101 = 8.0% 
11110 = 8.6% 11111 = 9.2% 


AUDIO BG Ibias output current 
calibration enable signal 


1 = enable 


AUDIO BG Ibias output current 
calibration signal 


00001 = -30% 
00011 = -26% 
00101 = -22% 
00111 = -18% 
01001 = -14% 
01011 = -10% 
01101 = -6% 
01111 = -2% 
10001 = 2% 
10011 = 6% 
10101 = 10% 
10111 = 14% 
11001 = 18% 
11011 = 22% 
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11100 = 24% 11101 = 26% 
11110 = 28% 11111 = 30% 


RG_AUD_VCM__ |} [4:0] RW NA 0x10 AUDIO VCM output voltage calibration 

CAL signal 
00000 = -9.8% 00001 = -9.2% 
00010 = -8.6% 00011 = -8.0% 
00100 = -7.4% 00101 = -6.7% 
00110 = -6.1% 00111 = -5.5% 
01000 = -4.9% 01001 = -4.3% 
01010 = -3.7% 01011 =-3.1% 
01100 = -2.5% 01101 = -1.8% 
01110 =-1.2% 01111 = -0.6% 
10000 = 0 10001 = 0.6% 
10010 = 1.2% 10011 = 1.8% 
10100 = 2.4% 10101 = 3.1% 
10110 = 3.7% 10111 = 4.3% 
11000 = 4.9% 11001 = 5.5% 
11010 = 6.1% 11011 = 6.7% 
11100= 7.3% 11101 = 8.0% 
11110 = 8.6% 11111 = 9.2% 


ANA_PMU9 


0x00000024 ANA_PMU9(0x00008410) ANA_PMU9 


Bt [31 | 20 |29 | 28 | 27 | 26 | 25 | 24 | 20 | 22 | 20 | 20 [19 U | 17 [16 | 
[Reseved 


Reserved 


ES 
Reset [o [o fo fo fo fo fo fo fo Jo fo fo fo fo fo Jo | 
Bt [15 [14 fis fie fi frof fs f7 Js Js f4 EH Je fi fo 


R 
G 
A 
U 
D_ 
P 
RG_AUD_CP_POS_CA | RG_AUD_CP_NEG_CA lA | RG_AUD_PA_OVP_CA 
O JL 
V 
P_ 
C 
AL 
E 
N 
R 
Type RW RW W RW 
o fo fo jo [1 Jo fo Jo fo fo ft Jo [o jo Jo | 
ANA_PMU9 
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Field Name Bit Type Set/Cle | Reset Description 
ar Value 


ena ao ES 


RG AUD CB pO | [15:11] | RW il 


S_CAL 
[10: 6] 


RG_AUD_CP_NE 
G_CAL 


RG_AUD_PA_OV 


Audio class-G positive voltage 


calibration signal 


00000 = -14.3% 
00010 = -12.5% 
00100 = -10.7% 
00110 = -8.9% 
01000 = -7.1% 
01010 = -5.4% 
01100 = -3.6% 
01110 = -1.8% 
10000 = 0 
10010 = 1.8% 
10100 = 3.6% 
10110 = 5.4% 
11000 =7.1% 
11010 = 8.9% 
11100 = 10.7% 
11110 = 12.5% 


00001 
00011 


00101 


-13.4% 
-11.6% 
-9.8% 
00111 = -8.0% 
01001 = -6.2% 
01011 = -4.5% 
01101 = -2.7% 
01111 = -0.9% 
10001 = 0.9% 
10011 = 2.7% 
10101 = 4.5% 
10111 = 6.2% 
11001 = 8.0% 
11011 = 9.8% 
11101 = 11.6% 
11111 = 13.4% 


Audio class-G negative voltage 


calibration signal 


00000 = -14.3% 
00010 = -12.5% 
00100 = -10.7% 
00110 = -8.9% 
01000 = -7.1% 
01010 = -5.4% 
01100 = -3.6% 
01110 = -1.8% 
10000 = 0 
10010 = 1.8% 
10100 = 3.6% 
10110 = 5.4% 
11000 = 7.1% 
11010 = 8.9% 
11100 = 10.7% 
11110 = 12.5% 


0000 
0001 


0010 


1 = -13.4% 

1 

1 
00111 

1 

1 

1 


-11.6% 
-9.8% 
-8.0% 
-6.2% 
-4.5% 
01101 = -2.7% 
01111 = -0.9% 
10001 = 0.9% 
10011 = 2.7% 
10101 = 4.5% 
10111 = 6.2% 
11001 = 8.0% 
11011 = 9.8% 
11101 = 11.6% 
11111 = 13.4% 


0100 
0101 


AUDIO VBAT_PA over voltage 


P_CAL_EN protection circuit voltage calibration 


enable signal 


0 = disable 1 = enable 


RG_AUD_PA_OV 
P_CAL 


Audio PA over voltage protection circuit 
voltage calibration signal 

00000 = -13.8% 00001 = -12.9% 
00010 = -12.1% 00011 = -11.2% 
00100 = -10.3% 00101 = -9.48% 
00110 = -8.62% 00111 = -7.76% 
01000 = -6.89% 01001 = -6.03% 
01010 = -5.17% 01011 = -4.31% 
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01100 = -3.45% 
01110 =-1.72% 


01101 = -2.59% 
01111 = -0.86% 


10000 = 0 

10010 = 1.72% 
10100 = 3.45% 
10110 = 5.17% 
11000 = 6.89% 
11010 = 8.62% 
11100 = 10.3% 
11110 = 12.1% 


10001 = 0.86% 
10011 = 2.59% 
10101 = 4.31% 
10111 = 6.03% 
11001 = 7.76% 
11011 = 9.48% 
11101 = 11.2% 
11111 = 12.9% 


ANA_PMU10 


e pelje e 2 TTT 
ES 


Name | Reserved 


ies 
„Peset OS ee ee a ee 


Bt Is [14 fis fie fi U HHHH Js Js f4 fs Je |r [o | 


RG_AUD_PMUR10 


dee SEIFERT 


ANA_PMU10 


Field Name Type SS Reset Description 
Value 


Enn sn n p s 


HG AUD PA 
_OTP_T 


RG_AUD_PA 
_OVP_V 


| 
(Hz VOC WP 


UU 
mI < 


ol Oy p= clon 
T 


el Kë la ae clon 
oOr4v<0 ve clon 


m Z 


RG_AUD_PMUR | [15: 10] a reserved for future use 
10 


RG_AUD_PA_OT 
P_PD 


Audio PA over temperature protection 
circuit power down signal 


0 = power up 1 = power down 
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RG_AUD_PA_OT Audio PA over temperature protection 
P_T circuit temperature select 


000: 10C -> -10C 001: 30C -> 10C 
010: 50C -> 30C 011: 70C -> 50C 
100: 90C -> 70C 101: 110C -> 90C 
110: 130C -> 1100 111: 150C -> 
130C 


RG_AUD_PA_OV Audio VBAT_PA over voltage 
P_PD protection circuit power down signal 


0 = power up 1 = power down 


RG_AUD_PA_OV AUDIO VBAT_PA over voltage 
P_VREFIN_EN protection circuit reference voltage 
input enable signal 


0 = disable 1 = enable 
RG_AUD_PA_OV Audio VBAT_PA over voltage 
P_THD protection circuit threshold select 
0=0.3V 1=0.6V 
DG AUD DA ON Audio VBAT_PA over voltage 
P_V protection circuit voltage select 
RG_AUD_PA_OVP_THD = 0/1 
000 = 5.8 -> 5.5/5.2 001 = 6.0 -> 
5.7/5.4 
010 = 6.2 -> 5.9/5.6 011 = 6.4 -> 
6.1/5.8 
100 = 6.6 -> 6.3/6.0 101 = 6.8 -> 
6.5/6.2 
110 = 7.0 -> 6.7/6.4 111 = 7.2 -> 
6.9/6.6 


ANA_PMU11 


CEG G G G e G GGG G e e 


e fo fe fe Je fe fo Jo fo fo Jo Jo Jo | 
ta [2] fiofo fs [7 Js [s [4 fs [2 [i Jo | 


RG_AUD_DRV_O | RG_AUD_DRV_O 


ebe ef us Bes Mall 


R 
G 
E A 
U U 
D D_ 
P D 
A z R 
S V 
H ST 
D O 
P_ 
E 


m 
m4 
m 
m -0 
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7 


Roset E O a aa 


ANA_PMU11 


Field Name Type Rag Reset Description 
Value 


E fem fo 


RG_AUD_PA_SH | [15] RW ee PA output short to VBAT detect 
_DET_EN enable signal 
0 = disable 1 = enable 


RG_AUD_PA_SL Audio PA output short to GND detect 
_DET_EN enable signal 


0 = disable 1 = enable 
RG_AUD_PA_SP Audio PA output P & N short detect 
N DEI EN enable signal 

0 = disable 1 = enable 
RG_AUD_CP_OC | [12:11] | RW Audio class-G CP over current 
P_PD protection power down signal 


00 = all power up 

01 = DCDC_EXT OCP power down 
10 = DCDC_GEN OCP power down 
11 = all power down 


HG AUD CD OC : RW Audio class-G CP over current 


PS protection current select 
00=1A 01 = 750mA 


10 = 500mA 11 = 250mA 


RG_AUD_DRV_S RW NA Audio Driver stop output enable signal 
TOP_EN 0 = disable 1 = enable 


RG_AUD_DRV_O | [7: 4] RW NA Audio Driver over current protection 
CP_PD power down signal 
0 = power up 1 = power down 
<3> reserved for AOR & SPKR 
<2> for AOL & SPKL 
<1> for Receiver/Earpiece 
<0> for Headphone 
RG_AUD_DRV_O | [8:0] RW NA Audio Driver over current protection 
CP_S current select 
<3> reserved for Lineout_R & SPKR 
(For Lineout 0 = 4mA, 1 = 6mA; For PA 
0 = 500mA, 1 = 700mA) 
<2> for SPKL 0 = 600mA, 1 = 900mA 
<1> for RCV 0 = 380mA, 1 = 500mA 
<0> for HP 0 =130mA, 1 = 160mA 
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ANA_CLKO 
0x00000038 ANA_CLK0(0x00000000) ANA_CLKO 


JANACLKO O O 
Bt |31 | 20 |29 [2s | 27 | 26 | 25 | 24 |23 | 22 | 20 | 20 [19 U | 17 [16 | 
[Reserved 


Reserved 


SEN 
Reset [o [o fo Jo fo fo fo fo fo o fo fo fo fo fo Jo | 
Bt Is [14 Im pie fiu le fs f7 Js Js f4 fs Je "lol 


> OD 
> OD 
OCOD 


> OD 
> OD 
> OD 
> OD 


U 
D 
D 


SO C 
SECH 


BY Cleon 


O 
QOVOBDGCL OAD 


E 
TAQ 


CZ 
CZ 


rl 


E) 
OO SCH 
Z m > C1 0 TO C 
Z m > 1. DG CC 
ZMAQTVDON0C 
| 


zZ 0) 
P) 


Zm QK ZKD CI OJ 
4 


Zm @ <A QG GC OF 


ADAQUS OC 
rl 

Z H 5 C7 C 0 
Pl 


m 


AQOMDOOQQNDTOD 


Z| 


Z mO O O 
| cl | 
Zn GP? Ria DG Sly OD 


| cl | 
Jn Rio = H S GOMO DG G. Oa 


BEE 
BS 


Z m > C7 Z m 
m| 


Roset rea fo e e fo fo e e e e e 


ANA_CLKO 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 
SE a C 


RG_AUD_CLK_S | [15] Audio clcok input select signal 
0 = CLK_AUD_26M_IN 1= 
CLK_AUD_PLL_IN 


RG_AUD_DIG_C | [14] Audio digital core clcok input enable 
LK_6P5M_EN signal 


RES 
RES 
EN 
S 


0 = disable 1 = enable 


HG AUD DIG C |} [13] Audio digital loop clcok input enable 
LK LOOP EN signal 


0 = disable 1 = enable 


HG AUD ANA C |} [12] Audio analog core clcok input enable 
LK_EN ae 


= disable 1 = enable 
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(RSPREADTRUM' 


RG_AUD_AD_CL 
K_RST 


RG_AUD_CP_CL 
K_EN 


RG_AUD_DCDC 
GEN_CLK_EN 


RG_AUD_DCDC 
MEM_CLK_EN 


RG_AUD_DCDC 
CORE_CLK_EN 


RG_AUD_DCDC 


SL8541E Device Specification 


0 = disable 1 = enable 

Audio analog ADC clock reset enable 
signal 

0 = disable 1 = enable 

Audio DAC clock input enable signal 
0 = disable 1 = enable 

Audio Class-G charge pump clock 
input enable signal 

0 = disable 1 = enable 

Audio DCDC GEN clock input enable 
signal 

0 = disable 1 = enable 

Audio DCDC MEM clock input enable 
signal 

0 = disable 1 = enable 


Audio DCDC CORE clock input enable 


0 = disable 1 = enable 


Audio switching charger clock input 


CHG_CLK_EN enable signal 
0 = disable 1 = enable 


RG_AUD_DRV_C | [3] RW NA Audio DRV clock input enable signal 
LK_EN 0 = disable 1 = enable 
RG_AUD_IMPD_ | [2] RW NA Audio IMPD clock input enable signal 
CLK_EN 0 = disable 1 = enable 
RG_AUD_CLKO [1: 0] Rw [NA Jo | reserved for future use 


ANA_CLK1 
0x0000003C ANA_CLK1(0x00000401) ANA_CLK1 


ANA CIKI O 
Bt |1 [so |29 | 28 | 27 | 26 [2s | 24 | 20 |22 |21 | 20 HU |18 | 17 [16 | 
[Reseved 


Reserved 


Type 


C 
EE 
15 e EE EES 


HG AU | RG_AU | RG_AU 
D_DCD | D_DCD | D_DCD | RG_AUD_CP 
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ANA_CLK1 


Field Name Type Saig Reset Description 
Value 


EES 


HG AUD AD CL | [14:13] | RW Audio baste clock frequency select 
K_F (based on Fclk=6.5MHz) 
00 = Fclk 01/11 =Felk/3 
10 =Felk/2 


RG_AUD_DA_CL | [12: 11] Audio DAC clock frequency select 
K_F (based on Fclk=6.5MHz) 


00 = Fclk 01/11 =Felk x 2 
10 = Felk/2 


RG_AUD_PA_CL | [10: 9] Audio PA clock frequency select 
K_F (based on ADC Clock) 

00 = 1/2 01 = 1/4 

10 = 1/8 11 = 1/16 


RG_AUD_DCDC DCDC GEN/MEM clock frequency 
GEN_CLK_F select (based on Fclk=6.5MHz) 


00 = Fclk/4 01 =Fclk/3 
10/11 = Felk/2 
RG_AUD_DCDC : DCDC CORE clock frequency select 
CORE_CLK_F (based on Fclk=6.5MHz) 
00 = Fclk/4 01 =Felk/3 
10/11 = Felk/2 
RG_AUD_DCDC : DCDC CHG clock frequency select 
CHG_CLK_F (based on Fclk=6.5MHz) 
00 = Fclk/4 01 =Felk/3 
10/11 = Felk/2 
RG_AUD_CP_CL F Audio Class-G charge pump clock 


K_F frequency select (based on 
Fclk=6.5MHz) 


000 = Felk/32 001 = Fclk/16 
010 = Felk/12 011 = Felk/8 
100 = Fclk/6 101 = Felk/4 
110-111 = not allowed setting 


ANA_CLK2 


e pelee [= [s [es [2 [a [pole ele 
eevee 


Name | Reserved 


Type [RO 
E H G G e e ee 
1 


8 [14 fis frej fiofe fe [7 Je Js [4 [e [e ft Jo | 
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ces le 


es ` ` m 
[Reset |o Jo Jo jo Jo fo [o Jo Jo jo fo Jo |i Jo fo Jo | 


ANA_CLK2 


Field Name Type oo Reset Description 
Value 


ee [ora foo 


HG AUD CLK P : Audio clock PN select pe 

N SEL RG_AUD_AD_CLK_F[1:0]=00 or 10 & 
RG_AUD_DA_CLK_F[1:0]=00, 
RG_AUD_CLK_PN_SEL) 


<0> CLK_AUD_DIG_6P5M AE 
CLK_AUD_DIG_LOOP 

<2> CLK_AUD_AD 

CLK_AUD_DA 

<4> CLK_AUD_CP 
CLK_AUD_DCDCGEN 

<6> CLK_AUD_DCDCCHG 
CLK_AUD_DCDCCORE 


ANA_CDCO 

EES RRE 
so [29 [æ [ar [as [os [os [os [22 [a [oo [rs EES 

Reserved 


TENAAAN 
DEEL EIER [7 fe [s ES fs J2 J" To 


R [|R 
G |G 
AJA 


Ru 
PLS 
| 
Gs oa 
>On 
| 
| 
Ru 
Ke Ge CH 
> OD 


G OC) 


QVOFrOC, OD 
ADe 


<J ke ell 


mE HD K 
QD 00 EDC 


G 0700 TOC) 
Z mD GD GO TOC 


Zm 20 G TOC 
4 


Z| 
Z m 0 T 
Well 
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ANA_CDCO 


Field Name Type SR Reset Description 
Value 


es EE 


RG_AUD_ADPG Audio aar & ADC Ibias power down 
A_IBUF_EN signal 


0 = power up 1 = power down 


HG AUD AD VR |I RW NA 0x1 Audio ADC VREF increasing by 1.5 
EFX1P5 times enable signal 


0 = disable 1 = enable 


RG_AUD_ADPG | [13] RW NA Audio ADC PGAL enable signal 
AL_EN 0 = disable 1 = enable 
RG_AUD_ADPG | [12] RW NA Audio ADC PGAR enable signal 
AR_EN 0 = disable 1 = enable 


RG_AUD_ADPG [11:10] | RW NA Audio ADC PGAL bypass select signal 
AL_BYP 00 = normal input 01 = 
HEADMIC to ADCL 
10/11 = All disconnected 
RG_AUD_ADPG RW NA Audio ADC PGAR bypass select signal 
AR_BYP 00 = normal input 01 = 
HEADMIC to ADCL 
10/11 = All disconnected 


HG AUD ADL E |} [7] RW NA Audio ADCL enable signal 

N 0 = disable 1 = enable 
RG_AUD_ADL_R ee ADCL reset enable signal 
ST = disable 1 = enable 

HG AUD ADR E | [5] Audio ADCR enable signal 

N 0 = disable 1 = enable 
RG_AUD_ADR_R | [4] RW NA Audio ADCR reset enable signal 
ST 0 = disable 1 = enable 


HG AUD AD SS Audio ADC spread spectrum enable 
_EN j 
0 = disable 1 = enable 
RG_AUD_AD_SS Audio ADC spread spectrum reset 
_RST enable signal 
0 = disable 1 = enable 
RG_AUD_AD_SS : Audio ADC spread spectrum dither 
F level select signal 
00 = 5mV 01 =7mV 
10 = 9mV 11 = 18mV 


ANA_CDC1 
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efor [oo [= [os [or [> [ [= [= [2 [a [fo fe [To 
mema 


Reserved 


SE 
Reset [o [o fo jo fo fo fo fo fo o fo fo fo fo fo Jo | 
e Is leste nie fe [7 [e [s [4 fs Je Jt [o | 


RG AUD DALR_ | RG AUD DAS O 
OS D SD 

tye |R TR. {RR R p 

Ye Iw lw lw lw p 


0 ee 


ANA_CDC1 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


mmal a o SSS 
BG AUD DAL E | [15] RW NA Audio DACL enable signal 
N 0 = disable 1 = enable 
BG AUD DAR. E | [14] RW NA Audio DACR enable signal 
N 0 = disable 1 = enable 
HG AUD DAS E } [13] RW NA Audio DACR enable signal 
N 0 = disable 1 = enable 


>On 


R [|R 
G |G 
AJA 


| 
MGA pI 0 


SOOC 


l 
| 
ur 


ZUDPOoClL OD 
ZUAPOUCL aD 


Zm 0 GOC) 
Zm X QO C 
ADOLHNZ! 
v| anor 
01-00 OT 
HDN KT E 
Zm OO YX QO G OD 


= 
= 
= 


BG AUD DAL P | [12] RW NA Audio DACL PN short enable signal 
N_SHORT 0 = disable 1 = enable 

BG AUD DAR P | [11] RW NA Audio DACR PN short enable signal 
N_SHORT 0 = disable 1 = enable 
RG_AUD_DAS P | [10] RW NA Audio DACS PN short enable signal 
N_SHORT 0 = disable 1 = enable 
RG_AUD_DALR_ RW NA Audio DACL/R dc offset enable signal 
OS_EN 0 = disable 1 = enable 


RG_AUD_DAS_O | {8} [Rw [na |o [Audio DACS de offset enable signal 
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Se 


RG_AUD_DALR_ Audio DACL/R dc offset trim bit 


OS_D 0000 = 0 0001 = 
+1/32*VFS 0010 = +2/32*VFS 
0011 = +3/32*VFS 


0100 - 0111 = +4/32*VFS 


1000 =0 1001 =- 
1/32*°VFS 1010 = -2/32*VFS 
1011 = -3/32*VFS 


1100 - 1111 = -4/32*VFS 


RG_AUD_DAS O f Audio DACS dc offset trim bit 
S_D 0000 = 0 0001 = 
+1/32*VFS 0010 = +2/32*VFS 
0011 = +3/32*VFS 
0100 - 0111 = +4/32*VFS 
1000 = 0 1001 = - 
1/32*VFS ` 1010 = -2/32*VFS 
1011 = -3/32*VFS 


1100 - 1111 = -4/32*VFS 


ANA_CDC2 


e peee 2 eiee 
e [RO 
reaf p p ppe Jo [ojo [ojo [ojo fo fo Jo 
TRR TSTS fo fe fs fe fs [2 |r fo 


> OD 

> OD 
>On 

> OD 


0 T GOC 


eg 
| 
| 


TMCWUTOC! 


Z| 
Kuebe C) 


Z m 070 T OC] 


zm 


RG_AUD_CDC2 


Tye ` RY R 
ee ` Awe 


RSR, 
ANA_CDC2 
ar Value 
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[eevee sere ROA ES 
Ro auo once [usa [aw [ma ENEE 


RG_AUD_HPL_E | [3] RW NA Audio Driver HPL output enable signal 
N (RG_AUD_CP_EN[1:0]=11) 

0 = disable 1 = enable 
HG AUD HPR E | [2] RW NA Audio Driver HPR output enable signal 
N (RG_AUD_CP_EN[1:0]=11) 

0 = disable 1 = enable 


RG_AUD_HPBUF | [1] RW NA Audio Driver vcm buffer enable signal 
_EN (RG_AUD_CP_EN[1:0]=11) 
0 = disable 1 = enable 
RG_AUD_RCV_E RW NA Audio Receiver/Earpiece Driver 
N RCV_P/RCV_N output enable signal 
(RG_AUD_CP_EN[1:0]=1) 
0 = disable 1 = enable 


ANA_CDC3 


a OWE eere ee 
EC 


Reserved 


s3 [12 fi [tofo fs |7 Js [s [4 Js Je [i Jo | 


"0 | 
> PSs biHls 


RG_AUD_PA 


_DTRI_FC RG_AUD_PA_DTRI_FF 


>uUOCc!i 


m 


Zë ODC 
PZ< VOCLOD as 


Z H C 


Zm Z GX 9.0 GCL OAD 
QPZH<>VICL OD 


BEE 
BE 


GQ D&C TO 
RZ 


Sv 


w faata laje de o o o A 
sa [0 [oo fo e e e To e e e Too 


ANA_CDC3 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


eg Jess [wm fo [| SSS 
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Läepgptwnrpuu 


HG AUD PA EN 


HG AUD PA D 
EN 


HG AUD PA DF 
LCK_EN 


RG_AUD_PA_DF 
LCK_RSL 


RG_AUD_PA_DT 
RI_FC 


RG_AUD_PA_DT 
RI_FF 


[15] 


[14] 


SL8541E Device Specification 


Audio Speaker PA (Driver SPKL) 
enable signal 


0 = disable 1 = enable 


Audio Speaker PA class-D mode 
enable signal 

0 = disable (CLASS-AB mode) 1= 
enable(CLASS-D mode) 


Audio Speaker PA class-D mode 
switching frequency locking enable 
signal 


0 = disable 1 = enable 


Audio Speaker PA class-D mode 
switching frequency locking resolution 
select 


0=1X 1 =2X 


Audio Speaker PA class-D mode 
switching frequency select 


000 = 330kHz 001 =490kHz 010 
=650KHz 011 =810KHz 


100 =970kHz 101=1.12MHz 110 
= 1.27MHz 111 =1.42MHz 


Audio PA class-D mode Switching 
frequency hopping level 


000000=0Hz 000001=1*2.5KHz 
000010=2*2.5KHz 
000011=3*2.5KHz 


000100=4*2.5KHz 
000101=5*2.5KHz 
0001 10=6*2.5KHz 
000111=7*2.5KHz 


001000=8*2.5KHz 
001001=9*2.5KHz 
001010=10*2.5KHz 
001011=11*2.5KHz 


001100=12*2.5KHz 
001101=13*2.5KHz 
001110=14*2.5KHz 
001111=15*2.5KHz 


010000=16*2.5KHz 
010001=17*2.5KHz 
010010=18*2.5KHz 
010011=19*2.5KHz 


010100=20*2.5KHz 
010101=21*2.5KHz 
010110=22*2.5KHz 
010111=23*2.5KHz 


011000=24*2.5KHz 
011001=25*2.5KHz 
011010=26*2.5KHz 
011011=27*2.5KHz 
011100=28*2.5KHz 
011101=29*2.5KHz 
011110=30*2.5KHz 
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011111=31*2.5KHz 
100000=32*2.5KHz 
100001=33*2.5KHz 
100010=34*2.5KHz 
10001 1=35*2.5KHz 
100100=36*2.5KHz 
100101=37*2.5KHz 
1001 10=38*2.5KHz 
100111=39*2.5KHz 
101000=40*2.5KHz 
101001=41*2.5KHz 
101010=42*2.5KHz 
101011=43*2.5KHz 
101100=44*2.5KHz 
101101=45*2.5KHz 
101110=46*2.5KHz 
101111=47*2.5KHz 
110000=48*2.5KHz 
110001=49*2.5KHz 
110010=50*2.5KHz 
110011=51*2.5KHz 
110100=52*2.5KHz 
110101=53*2.5KHz 
110110=54*2.5KHz 
110111=55*2.5KHz 
111000=56*2.5KHz 
111001=57*2.5KHz 
111010=58*2.5KHz 
111011=59*2.5KHz 
111100=60*2.5KHz 
111101=61*2.5KHz 
111110=62*2.5KHz 
111111=63*2.5KHz 


HG AUD PA 15 | [2] Audio PA current sense enable signal 
NS_EN 0 = disable 1 = enable 
RG_AUD_PA_VS | [1] RW NA Audio PA voltage sense enable signal 
NS_EN 0 = disable 1 = enable 

DG AUD DA VS RW NA Audio PA voltage sense gain control 
NS_G 0 = -6dB 1 = -12dB 


ANA_CDC4 
0x0000005C ANA_CDC4(0x00009000) ANA_CDC4 


Bt [31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 20 | 22 [21 | 20 [19 18 | 17 [16 | 
[Reseved 


Name | Reserved 


oa 
Peset EC ee EE 
er fis ie fis fret fro fo fo fe fe fe Jo fs fe ft fo 


RG_AU | RG_AU S H — 
RG_AUD_PA RG_AUD_PA 
Name |D_PA_ |D BA BIS = e S G_AUD_| 
KSEL DEGSE = _A TT 


Spreadtrum Communications, Inc., Confidential and Proprietary 1707 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


Kee C 


S 
S_ 
32 
K_ 
E 
N 


Sv 


am fw few TR ` 


ANA_CDC4 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


eg poe a Jo 


HG AUD PA KS | [15:14] | RW Audio PA class-D mode PWM Gain 
EL select 

00 = 1 01 =1.5 

10 = 1.67 11=2 


RG_AUD_PA_DE | [13: 12] Audio PA class-D mode PWM logic 
GSEL delay time select 


00 = 7ns 01 = 14ns 

10 =24ns 11 = 29ns 
RG_AUD_PA_DE Audio Speaker PA class-D mode 
MI PD reduce EMI power down signal 


0 = power on EMI function 1= 
power down EMI function 


RG_AUD_PA_EM s Audio PA class-D output edge slew 

LL rate control 
000 = 2ns 001 = 4ns 010 = 6ns 
011 = 8ns 
100 = 10ns 101=12ns 110 = 14ns 
111 = 16ns 


RG_AUD_PA_SS Audio PA class-D mode spread 
_EN spectrum enable signal 


0 = disable 1 = enable 
RG_AUD_PA_SS Audio PA class-D mode spread 
_RST spectrum reset enable signal 
0 = disable 1 = enable 
RG_AUD_PA_SS : Audio PA class-D mode spread 
F spectrum dither level select signal 
when PA_DTRI_F<1:0> = 00/01/10/1 1 
00 = 3.2%/1.6%/0.8%/0.4% 
01 = 9%/4.7%/2.3%/1.2% 
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10 = 22%/ 11%/5.5%/2.7% 
11 = 47%/ 23%/ 12%/ 6% 


Audio PA class-D mode spread 
spectrum 32k dither clock select signal 


0 = disable 1 = enable 


Audio PA class-D mode spread 

T spectrum dither clock divider select 
signal 
000 = 1 001 = 1/2 010 = 
1/4 011 = 1/8 


100 = 1/16 101 = 1/32 110 = 
1/64 111 = 1/128 


ANA_CDC5 
0x00000060 ANA_CDC5(0x00000000) ANA_CDC5 


Bt [31 | 20 | 20 | 28 | 27 | 26 | 25 | 24 | 20 | 22 | 20 | 20 [19 | 18 | 17 [16 | 
[Reseved 


Name | Reserved 


Type RO 
E 


Name RG_AUD_CDC4 
Zi 


e Bin ënn 
FN ee ee e e e e e e e e 


ANA_CDC5 


Field Name Type = Reset Description 
Value 


| EE 


| 
och Oa 
>On 
| 
MGA pI 0 
| 
IcT 
> OD 


| 
Ice? 


SAY 
VUCI 
m| 
=] 
U | 
> DG @ a 


ees 


Z 


Mi = 
| 


QUVOZO 
= 
DEQUDZVHOCL OD 


DPQVOEHOC!, OD 


Z G00 O 
>G@ UD 
Z 


e? 


> 
F 
G DZD E"0O0C) 


D GODS TL UD 
0 ODDC S TLO 


RG_AUD_CDC4 [14: 11] dere Reserved for future use 
RG_AUD_SMIC1 | [10] RW NA MIC to Audio ADC PGAL enable signal 
PGAL 0 = disable 1 = enable 
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RG_AUD_SHMIC HEADMIC to Audio ADC PGAL enable 
PGAL signal 


0 = disable 1 = enable 


RG_AUD_SLINLP Linein_L to Audio ADC PGAL enable 
GAL i 


0 = disable 1 = enable 


RG_AUD_SLINR Linein_R to Audio ADC PGAL enable 
PGAL i 


0 = disable 1 = enable 


RG_AUD_SMIC2 AUXMIC to Audio ADC PGAR enable 
PGAR i 


0 = disable 1 = enable 


RG_AUD_SHMIC HEADMIC to Audio ADC PGAR enable 
PGAR signal 


0 = disable 1 = enable 


RG_AUD_SLINLP Linein_L to Audio ADC PGAR enable 
GAR signal 


0 = disable 1 = enable 


RG_AUD_SLINR Linein_R to Audio ADC PGAR enable 
PGAR signal 


0 = disable 1 = enable 


RG_AUD_SHMIC | [2] RW NA Headmic button release depop signal 
_DPOP 0 = disable 1 = depop 
RG_AUD_PA_SI | [1] Audio PA Current sense to ADC 
SNSAD enable signal 

0 < disable 1 = enable 
RG_AUD_PA_SV Audio PA Voltage sense to ADC 
SNSAD enable signal 

0 = disable 1 = enable 


ANA_CDC6 
0x00000064 ANA_CDC6(0x00000040) ANA_CDC6 


t [31 [20 | 20 } 28 | 27 [2s | 25 | 24 [2s | 22 [21 | 20 | 19 [is | 17 [16 | 
[Reseved 


Name | Reserved 


(ge oS 
Reset [o [o fo Jo fo fo fo fo fo Jo Jo fo fo fo fo Jo | 
a p p ete epeh 


> OD 


Name GN DG AUD CDCS 
L 
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S SOON fo foo fo fo 


ANA_CDC6 


Field Name Type SE Reset Description 
Value 


es e 
GEREENT mm 


RG_AUD_SDALH RW NA Audio DACL to HPL enable signal 
PL 0 = disable 1 = enable 
RG_AUD_SDAR RW NA Audio DACR to HPR enable signal 
HPR 0 = disable 1 = enable 
RG_AUD_SDALR | [7] RW NA Audio DACL to Receiver/Earpiece 
CV enable signal 

0 = disable 1 = enable 


RG_AUD_RCV_| RW NA 0x1 Audio DACL output to 
DAC_S Receiver/Earpiece short power down 

signal 

0 = enable short 1 = disable short 
RG_AUD_SDAPA | [5] RW NA Audio DACS to PA enable signal 

0 = disable 1 = enable 
RG_AUD_SLINP [4] RW NA Audio Linein to PA enable signal 
A 0 = disable 1 = enable 
RG_AUD_SLINL [3] RW NA Audio Linein_L to HPL enable signal 
HPL 0 = disable 1 = enable 
RG_AUD_SLINR [2] RW NA Audio Linein_R to HPR enable signal 
HPR 0 = disable 1 = enable 
DG AUD Hp LU [1] RW NA Audio Linein to HP issolation enable 
NEIN ISO signal 

0 = disable 1 = enable 
RG_AUD_SLINR RW NA Audio Linein_L & Linein_R to RCV 
CV enable signal 

0 = disable 1 = enable 


ANA_CDG7 
0x00000068 ANA_CDC7(0x00000009) ANA_CDG7 


jet [31 jso | 20 } 28 | 27 [26 | 25 | 24 [2s | 22 [21 | 20 | 19 | te | 17 | 16 | 
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Reserved 

WS 

DOT 
HUHH [ri fiofo fe 7 Je [s [4 Js fe I Jo 


Name | Reser G G G RG_AU | RG_AUD_AD | RG AUD Ap 
ed a SS e D BUN | PGAL G PGAR G 


Tye [Ro jrw few frw faw Im Io 
[Reset fo fo fo fo [o fo fo fo fo fo fo jo fi Jo Jo 


ANA_CDC7 


Field Name Type raas Reset Description 
Value 


[reserved ` ` [31:14] maje e e 


E e | AUD_PMIC1 | [13:12] | RW Lesser to ADC PGA input resistor select 
00/10 = 20kOhm (0dB) 01/11 = 
10kOhm (6dB) 

RG_AUD_PMIC2 | [11:10] | RW MIC2 to ADC PGA input resistor select 
00/10/01/11 = 20kOhm (0dB) 


RG_AUD_PHMIC RW NA HEADMIC to ADC PGA input resistor 
select 
00/10 = 20kOhm (0dB) 01/11 = 
10kOhm (6dB) 

RG_AUD_PLIN [7: 6] RW NA Linein_L/Linein_R to ADC PGA input 
resistor select 
00/10 = 40kOhm (0dB) 01/11 = 
20kOhm (6dB) 

RG_AUD_ADPG _} [5: 3] RW NA 0x1 Audio ADC PGAR Gain control 

AL_G 000 = -6dB 001 = 0dB 010 = 
6dB 011 = 12dB 
100 = 18dB 101 = 24dB 110 = 
30dB 111 = 36dB 

RG_AUD_ADPG | [2: 0] RW NA 0x1 Audio ADC PGAR Gain control 

AR_G 000 = -6dB 001 = 0dB 010 = 
6dB 011 = 12dB 
100 = 18dB 101 = 24dB 110 = 
30dB 111 = 36dB 


ANA_CDC8 
0x0000006C ANA_CDC8(0x00000000) ANA_CDC8 


Name | Reserved 


ANA cDC8 O 
Bt |31 | 20 |29 | 28 | 27 | 26 | 25 | 24 | 20 | 22 | 20 | 20 [19 | 18 | 17 [16 | 
Reseved o 
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(Dee O 
EE 
Bt Is [14 | ta fie fi fiofo fs |7 Je ps [4 fs Je "lo 


R R RG_AU | RG AU | RG AU 
Name Ge DOG AUD CDC7 D DAL |D DAS |D DAS 
Gg Cam = = 


Type ` 


S SO G 


ANA_CDC8 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


Leg ETT HS 


RG_AUD_CDC7 [13: 6] RW NA Reserved for 
RG_AUD_LINEHP_G[1:0], 
RG_AUD_LINERCV_G[1:0] 
RG_AUD_DALR_ } [5: 4] RW NA Audio DACL & DACR output gain 
IG control bit 
00 = 0dB 01 = -0.75dB 
10 = -1.45dB 11 =-2.09dB 


RG_AUD_DAS | [3: 2] RW IT Del Reserved for future use 
G 


HG AUD DAS R } [1:0] RW NA Audio DACS output gain control bit 
G 00 = 0dB 01 =-0.73dB 
10 = -1.53dB 11 =-2.22dB 


ANA_CDC9 


eevee 


Name | Reserved 


we RE 
EE 
jet [is [14 Jia fiz fii UI ER fs |7 Je Js EH fe le h [0 | 


Name (oan SP | RG AUD RCV_G | RG AUD HPL G | RG AUD HPR G 
ed 


Peeve fo fo [> [> 


ANA_CDC9 
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Field Name Type a Reset Description 
Value 


amet fa afm 


RG_AUD_SPK_G | [14:12] | RW Audio po Driver PGA Gain 
control 
For Class-D mode 
000 = 0dB 001 = 3db 
4.5dB 011 = 6dB 
100 = 0dB 101 = 3db 
4.5dB 011 = 6dB 
For Class-AB mode, 
000 = 0dB 001 = 3db 
4.5dB 011 = 6dB 
100 =-6dB 101 = -6db 
3dB 011 = -3dB 

HG AUD RCV G | [11: 8] RW NA Audio Receiver/Earpiece Driver 
RCV_P/RCV_N PGA Gain control 
0000 = 6dB 0001= 3dB 0010= 
0dB 0011 < -3dB 
0100 = -6dB 0101 < -9dB 0110= 
-12dB 0111 =-15dB 
1000 =-18dB 1001 =-21dB 1010= 
-24dB 1011 =-27dB 
1100 =-30dB 1101=-33dB 1110 = 
-36dB 1111 = mute 


HG AUD HPL G } [7: 4] RW Audio Headphone PA left channel Gain 
control 
0000=12dB 0001= 9dB 0010= 
6dB 0011 = 3dB 
0100 = 0dB 0101= -3dB 0110= 
-6dB 0111 =-9dB 
1000 =-12dB 1001=-18dB 1010= 
-18dB 1011 =-21dB 
1100 =-24dB 1101=-27dB 1110= 
-30dB 1111 = mute 

HG AUD HPR G 112: 0] RW Audio Headphone PA right channel 
Gain control 
0000=12dB 0001= 9dB 0010= 
6dB 0011 = 3dB 
0100= OdB 0101 < -3dB 0110= 
-6dB 0111 =-9dB 
1000 =-12dB 1001=-18dB 1010= 
-18dB 1011 =-21dB 
1100 =-24dB 1101=-27dB 1110= 
-30dB 1111 = mute 


ANA_CDC10 
0x00000074 ANA_CDC10(0x00000000) ANA_CDC10 
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Reserved 


e See 
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REI 
S 9 
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Field Name Bit Type Set/Cle | Reset Description 
ar Value 


EE REESEN 


RG_AUD_NG_PA | [3] RW NA NG_PA enable control 
_EN 0 = disable 1 = enable 
RG_AUD_HP_DP | [2] RW NA Audio headphone de-pop enable 
OP_EN control 

0 = disable 1 = enable 


RG_AUD_HP_DP | [1] RW NA Audio headset Class-G PA de-pop 
OP_RES function improve resolution enable 
signal 
0 = normal resolution 1 = improve 
resolution 


HG AUD RCV D RW NA Audio Receiver/Earpiece Class-G PA 
POP_EN de-pop enable control 
0 = disable 1 = enable 


ANA_HDTO 


e peee = [s [as EENEG 
[Reeves CS 


Reserved 
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ANA HDTO 


ee ca ere headset insert detect circuit 
INS_PD power down signal (VDD28=2.8V) 


0 = power up 1 = power down 
HG AUD HEAD | [14:13] | RW Audio Headphone jack type select 
INS_TYPE (HEADSET_L_INT) 

00 = Tie High (Normal Open) 01 = 

Tie Low (Normal Closed) 

10 = No Spring 11= 

forbidden 


RG_AUD_ HEAD ` Audio HEADSET_L_INT 200kohm pull 
L_INT_PU_PD up power down signal 


0 = power up 1 = power down 


DG AUD HEAD ` Audio HEADSET_L_INT 200kohm pull 
L INT PU SEL up resistor select signal 


0 = 200kohm 1 = 100kohm 
HG AUD HEAD : Headphone insert HEADSET_L_INT 
INS_VREF detect circuit vref voltage select signal 
00 = 2.6V 01 =2.3V 
10 =2.0V 11=1.7V 
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ET_PD power down signal 
0 = power up 1 = power down 


HG AUD HEAD : Audio HEADSET_L_INT pull up 
LDET_SEL resistor select signal 
00 = 5Mohm 01 = 3.75Mohm 
10 = 3.75Mohm 11 = 2.5Mohm 
HG AUD HEAD : Audio headset insert 


SDET HEADMIC_IN_DET detect voltage 
select signal (HEADMIC_BIAS=2.8V) 


RG_AUD_HEAD_ 


SBUT 


00 = 2.7V 


10 =2.3V 


Audio headset button pressed detect 


01 =2.5V 
11=2.1V 


voltage select signal 
(HEADMIC_BIAS=2.8V) 


0000 = 1.0V 
0010 = 0.9V 
0100 = 0.8V 
0110 =0.7V 
1000 = 0.6V 
1010 = 0.5V 


0001 = 0.95V 
0011 = 0.85V 
0101 = 0.75V 
0111 = 0.65V 
1001 = 0.55V 
1011 =0.45V 


1100 = 0.4V 1101/1110/1111 = 
forbidden 
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ELCH TTT 


R [|R 


[Reset Jo [o fo fo fo [o [o Jo fo fo fo fo fo Jo Jo Jo 


ANA_HDT1 


Field Name Type Rag Reset Description 
Value 


a E a 
ea peaj fa o feee 


RG_AUD_HEAD_ 
L_INT_PU_AUTO 
_EN 


RG_AUD_PLGPD 
_EN 


RG_AUD_GDET_ 
PU_PD 


RG_AUD_GDET_ 
PD_SEL 


RG_AUD_GDET_ 
PU_SEL 


RG_AUD_HEAD_ 
GDET_PD 


RG_AUD_HEAD_ 
SGDET 


ANA_HDT2 


0x00000088 ANA_HDT2(0x00000000) 


[11] 


[10] 


Audio HEADSET_L_INT pull up auto 
control enable signal 


0 = disable 1 = enable 

Audio headset plug out detect enable 
signal 

0 = disable 1 = enable 

Audio GND_DET pull up power down 
signal 

00 = power up 01 = power down 
10/11 = high-z 

Audio GND_DET pull down resister 
select signal 

0 = 800Kohm 1 = 1kohm 
Audio GND_DET pull up resister select 
signal 

00 = 100Kohm 
10 = 500Kohm 


01 = 200Kohm 
11 =1.5Mohm 
Audio headset ground detect circuit 
power down signal 

0 = 700K PDRES 1=1K PDRES 


Audio headset ground detect voltage 
select signal 


0000 = 1.0V 
0010 = 0.9V 
0100 = 0.8V 
0110 =0.7V 
1000 = 0.6V 
1010 = 0.5V 


1100 = 0.4V 
forbidden 


0001 = 0.95V 
0011 = 0.85V 
0101 = 0.75V 
0111 = 0.65V 
1001 = 0.55V 
1011 =0.45V 
1101/1110/1111 = 


ANA_HDT2 
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ANA_HDT2 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 
mp C 


RG_AUD_GDET_ Audio headset ground detect insert 
INSERT_EN alert signal mixed into 
AUD_HEAD_INSERT_2 enable signal 


0 = disable 1 = enable 
RG AUD HEAD Audio headset ground detect insert 


INSERT 2 RST alert signal mixed into 
AUD_HEAD_INSERT_2 reset signal 


0 = normal work 1 = reset 


HG AUD HEAD Audio headset ground detect insert 
INSERT 2 INV alert signal mixed into 
AUD_HEAD_INSERT_2 reverse signal 


0 = 1 interrupt 1 = 0 interrupt 
HG AUD HEAD : RW NA Audio headset ground detect insert 
INSERT 2 STAT alert signal initial status signal 


US (AUD_HEAD_INSERT_2/AUD_GDET 
INSERT) 


HG AUD HEAD } [1:0] Rw fna Jo ` Audio headset ground detect insert 
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INSERT 2 DEBO alert signal mixed into 
UNCE AUD_HEAD_INSERT_2 debounce 
signal 


00 = 10ms 01 = 20ms 
10 = 40ms 11 = 80ms 


ANA_HDT3 


a ONE Ta e 
a Co DCCC 


cjg 
> OD 


> OD 


0 T GOC 
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RG_AUD_V2AD 
SEL 


Name | Reserved 


| NI 
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Z HH D T =D C 


Z m 70 70 TGO Tm TOC) 
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R Hs) 
B DCRR 


œ jo jo [o Jo joe fo [o [o fo | ER 


ANA_HDT3 


Field Name Type SE Reset Description 
Value 


Hreserved =| [31: 12] maje fmf 


HG AUD HPL O |} [11] arpas HPL pull down enable signal 
UT_PDN 0 = disable 1 = enable 


D 


RG_AUD_HPR_O | [10] RW NA Audio HPR pull down enable signal 
UT_PDN 0 = disable 1 = enable 
RG_AUD_V2AD ` RW NA Audio signal input to AuxADC enable 
EN signal 

0 = disable 1 = enable 
HG AUD HEAD RW NA Headmic APP function enable signal 
APP_EN 0 = disable 1 = enable 
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RG_AUD_V2AD _ | [7: 4] Audio signal input to AuxADC select 

SEL 0000 = disable 0001 = 
HEADMIC_IN_DET 
0010 = HP_GND_DET 0011 = 
HP_L 
0100 =HEADSET_L_INT 0101= 
AVDD_VB 
0110 = DCDC GEN 0111 
DCDC_EXT 
1000 = VDD_CP 1001 = 
MIC1_BIAS 
1010 = MIC2_BIAS 1011 
HEADMIC_BIAS 

2] 


RG_AUD_HEAD_ | [3: Headmic APP function Gain control 
APP_G 00 = 34dB (*50) 01 = 40dB (*100) 

10 = 43.5dB (*150) 11 =46dB (*200) 
HG AUD HEAD : Headmic APP function frequency 
APP_P control 

00 = 100kHz 01 = 85kHz 

10 = 70kHz 11 = 60kHz 
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Field Name Type a Reset Description 
Value 


es e EE 


RG_AUD_IMPD_ 


ATE_CUR_EN 


RG_AUD_IMPD_ 


CUR_EN 


RG_AUD_IMPD_ 


BUF_EN 


RG_AUD_IMPD_ 


CHOP_EN 


RG_AUD_IMPD_ 


AD_EN 


RG_AUD_IMPD_ 


AD_RST 


RG_AUD_IMPD_ 


AD_SHORT 


RG_AUD_IMPD_ 


STEP_| 


RG_AUD_IMPD_ 


STEP_T 


RG_AUD_IMPD_ 


REFR 


RG_AUD_IMPD_ 


R1 


ANA_HDT5 


[14] 
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Headset Impedance detect ATE — yr 
mode enable signal 


0 = normal mode 1 = ATE mode 


Headset Impedance detect CUR 
enable signal 


0 = disable 1 = enable 


Headset Impedance detect BUF 
enable signal 
0 = disable 
Headset Impedance detect CHOP 
enable signal 
0 = disable 


1 = enable 


1 = enable 
Headset Impedance detect ADC 
enable signal 


0 = disable 1 = enable 


Headset Impedance detect ADC reset 
enable signal 
0 = disable 
Headset Impedance detect ADC PN 
short enable signal 

0 = disable 1 = enable 


1 = enable 


Headset Impedance detect step select 
(128 steps) 


00 = 1.6uA 
10 = 0.4uA 


01 = 0.8uA 

11 = 0.2uA 
Headset Impedance detect step time 
select (128 steps) 
00 = 0.25ms 

10 = ims 


01 = 0.5ms 
11 = 2ms 
Headset Impedance detect ref resistor 
select 
00 = 4k 
10=1k 


01 = 2k 

11 = 0.5k 
Headset Impedance detect measure 
resistor select 
000 = 5k 

010 = 20k 
100 = 80k 
110 = 320k 


001 = 10k 
011 = 40k 
101 = 160k 
111 = 640k 
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[Reseved 


Reserved 
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ANA_HDT5 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


[sever [ROA o OOOO 
[ NA 


RG_AUD_IMPD_ 
AD_IBST_EN 


RG_AUD_IMPD_ 
AD_VCM_SEL 


RG_AUD_IMPD__} [2] RW NA 
GDET_EN 

RG_AUD_IMPD_ | [1] RW NA 
LDET_EN 

RG_AUD_IMPD_ RW NA 
R500_EN 


ANA_DCLO 
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Headset Impedance ADC current boost 
enable signal 


0 = disable 1 = enable 
Headset Impedance ADC common 
mode voltage select signal 

1=0V 


Ground detect enable signal 

0 = disable 1 = enable 
Headphone left channel detect enable 
signal 

0 = disable 1 = enable 

500ohm resistor between 


HEAD_DRO_L and AMPG_VCOM 
enable signal 


0 = disable 1 = enable 
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0x00000098 ANA_DCLO0(0x000008A2 
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JANADCLO(Oxo00008A2) 
Bt | 31 | 30 |29 [28 | 27 | 26 | 25 | 24 | 20 | 22 | 21 | 20 [ro |18 | 17 [16 | 
[Reseved 


Reserved 


SE 
EE EE 
s» [as Io fis fiz nl fe [7 [e [s f4 fs Je |t fo 


Ví RG_AUD_VC 
Name | Reserved MI_FAST_DL 
Y_T 


S... kg 
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HDD 
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Field Name Bit Type Set/Cle | Reset Description 
ar Value 


[eevee [Rofo OOS 


RG_AUD_DCL_E | [11] RW NA 0x1 
N 

RG_AUD_DCL_R | [10] 

ST 


RG_AUD_VCMI_ 
FAST_DLY_SEL 


RG_AUD_VCMI_ 
FAST_DLY_T 


Audio digital control logic enable signal 
0 = disable 1 = enable 

Audio digital control logic reset enable 
signal 

0 = disable 1 = enable 


VCMI fast charging auto control select 


00 = analog auto control 01 
= digital auto control 

10 = software control fast charging 

11 = software control finish fast 
charging 


VCMI fast charging delay timer control 
signal 

000 = Oms 001 = 0.06ms 

010 = 0.12ms 011 =0.25ms 

100 = 0.5ms 101 =1ms 

110 =2ms 111 = 4ms 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1724 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


RG_AUD_DRV_S | [4] RW NA Audio DRV soft start enable signal 
OFT_EN 0 = disable 1 = enable 


RG_AUD_DRV_S } [8: 1] Audio DRV delay timer control signal 
OFT_T 000 = Ous 001 = 30us 

010 = 60us 011 = 90us 

100 = 120us 101 = 150us 

110 = 180us 111 = 210us 


HG AUD DRV C Audio DRV soft start after power 
PDLY_PD supply ready power down signal 


0 = power on 1 = power down 


ANA DCL? 


e peee ee eee 
[Reeves 


Name | Reserved 


SSS 
Reset [o [o fo jo fo fo fo fo fo o Jo fo fo fo fo Jo | 


Gen EE E E 


© BP 


S HE9 31793179 
S Beie oe fo fo fo | 


ANA DCL? 


Field Name Type SEN Reset Description 
Value 


> OD 
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_OVP_DEG_ 
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ZOE 0O C 
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RG_AUD_PACAL | [10] ————— PA calibration clock input enable 
_EN signal 
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RG_AUD_PACAL Audio PA PWM clock divider select 
_DIV signal 


00=1/128 01 = 1/64 
10=1/256 11=1/1 


RG AUD DPA OV Audio VBAT_PA over voltage 
P_ABMOD_PD protection circuit mode change signal 


0 = enable Class-AB mode 1= 
keep the previous mode 


RG_AUD_PA_OV : Audio PA over current protection circuit 
P_ABMOD_T mute timer control signal 


000 = Oms 001 = 1ms 

010 = 4ms 011 =16ms 

100 = 64ms 101 = 256ms 

110=1s 111 = 4s 
RG_AUD_PA_OV Audio VBAT_PA over voltage 
P_DEG_EN protection circuit alert deglitch enable 

signal 

0 = disable 1 = enable 
RG_AUD_PA_OV : Audio VBAT_PA over voltage 


P_DEG_T protection circuit alert deglitch timer 
control signal 


000 = Oms 001 = 0.06ms 
010 = 0.24ms 011 =1ms 
100 = 4ms 101 = 16ms 
110 = 64ms 111 = 256ms 
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Field Name Type Rag Reset Description 
Value 


EES 


RG_AUD_PA_OT | [12] RW se PA over temperature protection 
P_DEG_EN circuit alert deglitch enable signal 
0 = disable 1 = enable 


HG AUD DPA OT : RW Audio PA over temperature protection 
P_DEG_T circuit alert deglitch timer control 

signal 

000 = Oms 001 = 0.06ms 

010 = 0.24ms 011 =1ms 

100 = 4ms 101 =16ms 

110 = 64ms 111 =256ms 
RG_AUD_PA_OT Audio PA over temperature protection 
P MUTE EN circuit mute enable signal 

0 = disable 1 = enable 
RG_AUD_PA_OC Audio PA over temperature protection 
P_DEG_EN circuit alert deglitch enable signal 

0 = disable 1 = enable 
RG_AUD_PA_OC ; Audio PA over temperature protection 
P_DEG_T circuit alert deglitch timer control 

signal 

000 = Oms 001 = 0.06ms 

010 = 0.24ms 011 =1ms 

100 = 4ms 101 = 16ms 

110 = 64ms 111 = 256ms 
DG AUD DA OC Audio PA over current protection circuit 
P MUTE PD mute power down signal 

0 = enable mute 1 = disable mute 
HG AUD DA OC Audio PA over current protection circuit 
bP MUTE T mute timer control signal 

000 = Oms 001 = 1ms 

010 = 4ms 011 = 16ms 

100 = 64ms 101 = 256ms 

110=1s 111 =4s 
ANA_DCL3 
0x000000A4 ANA_DCL3(0x00000DCD) ANA_DCL3 
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[Reseved S O 


Reserved 


e 
Reset [o [o fo Jo fo fo fo fo fo Jo Jo fo fo fo fo fo | 
Bt [15 [14 fis jie fi fiofo fs |7 Js Js [4 fs Je fi fo 


RG_AUD_CP_POS_LV 


ANA_DCL3 


Field Name Type Eas Reset Description 
Value 


EES 


HG AUD CP VR | [15:14] | RW Audio GE charge pump reference 
EF AUTO PD voltage autio control power down 
signal 
00 = hardware auto control 01 
= fixed high voltage input mode 
10 = fixed low voltage input mode 
11 = software control 


RG_AUD_CP_PO | [13: 7] Ox1b Audio Class-G charge pump positive 

S_HV high voltage output level select 
(recommend 1.6V setting when 
VDD_CG_1V9=1.85V) 
0000000 = 1.87V 0000001 
1.86V 0000010 = 1.85V 
0000011 = 1.84V 
0000100 = 1.83V 0000101 
1.82V 0000110 = 1.81V 
0000111 = 1.80V 
0001000 = 1.79V 0001001 
1.78V 0001010 = 1.77V 
0001011 = 1.76V 
0001100 = 1.75V 0001101 
1.74V 0001110 = 1.73V 
0001111 = 1.72V 
0010000 = 1.71V 0010001 
1.70V 0010010 = 1.69V 
0010011 = 1.68V 
0010100 = 1.67V 0010101 
1.66V 0010110 = 1.65V 
0010111 = 1.64V 
0011000 = 1.63V 0011001 
1.62V 0011010 = 1.61V 
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HG AUD CP PO 
S_LV 
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0011011 = 1.60V 


1001100 = 1.11V 1001101 
1.10V 1001110 = 1.09V 
1001111 = 1.08V 


1010000 = 1.07V 1010001 
1.06V 1010010 = 1.05V 
1010011 = 1.04V 


1110000 = 0.75V 1110001 
0.74V 1110010 =0.73V 
1110011 =0.72V 


1110100 = 0.71V 1110101 
0.70V 1110110 =0.69V 
1110111 =0.68V 


1111000 = 0.67V 1111001 
0.66V 1111010 =0.65V 
1111011 = 0.64V 


1111100 = 0.63V 1111101 
0.62V 1111110 =0.61V 
1111111 = 0.60V 


Audio Class-G charge pump positive 
high voltage output level select 
(recommend 1.1V setting when 
VDD_CG_1V2=1.2V, 0.8V setting 
when VDD_CG_1V2=0.85V) 


0000000 = 1.87V 0000001 
1.86V 0000010 = 1.85V 
0000011 = 1.84V 


0000100 = 1.83V 0000101 
1.82V 0000110 = 1.81V 
0000111 = 1.80V 


0001000 = 1.79V 0001001 
1.78V 0001010 = 1.77V 
0001011 = 1.76V 


0001100 = 1.75V 0001101 
1.74V 0001110 = 1.73V 
0001111 = 1.72V 


0010000 = 1.71V 0010001 
1.70V 0010010 = 1.69V 
0010011 = 1.68V 


0010100 = 1.67V 0010101 
1.66V 0010110 = 1.65V 
0010111 = 1.64V 


0011000 = 1.63V 0011001 
1.62V 0011010 = 1.61V 
0011011 = 1.60V 


1001100 = 1.11V 1001101 
1.10V 1001110 = 1.09V 
1001111 = 1.08V 


1010000 = 1.07V 1010001 
1.06V 1010010 = 1.05V 
1010011 = 1.04V 
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1110000 = 0.75V 1110001 
0.74V 1110010 =0.73V 
1110011 =0.72V 


1110100 = 0.71V 1110101 
0.70V 1110110 =0.69V 
1110111 =0.68V 


1111000 = 0.67V 1111001 
0.66V 1111010 =0.65V 
1111011 = 0.64V 

1111100 = 0.63V 1111101 
0.62V 1111110 =0.61V 
1111111 =0.60V 


ANA_DCL4 


e peee ee TTT] 


ES 
Peeve fo JoJo TSR [ojo [ojo [ojo [ojo fo fo fo 
TRR Tans pols fo fe fs fe fp [2 | fo 


o EN 
= fo fo fo [o [o [1 fo ji [o fi H H 


ANA_DCL4 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


fesnes far [Rowe Jo 


RG_AUD_CP_NE | [11: 6] Audio Class-G charge pump negative 
G_HV high voltage output level select 
(recommend -1.6V setting when 
VDD_CG_1V9=1.85V) 
000000 = -1.85V 000001 = - 
1.825V 000010 = -1.8V 
000011 = -1.775V 
000100 = -1.75V 000101 = - 
1.725V 000110 = -1.7V 
000111 = -1.675V 
001000 = -1.65V 001001 = - 
1.625V 001010 = -1.6V 
001011 =-1.575V 
001100 = -1.55V 001101 = - 
1.525V 001110 = -1.5V 
001111 =-1.475V 
010000 = -1.45V 010001 = - 
1.425V 010010 = -1.4V 
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010011 =-1.375V 


010100 = -1.35V 010101 =- 
1.325V 010110 =-1.3V 
010111 =-1.275V 


011000 = -1.25V 011001 =- 
1.225V 011010 =-1.2V 
011011 =-1.175V 


011100 = -1.15V 011101 =- 
1.125V 011110 =-1.1V 
011111 =-1.075V 


100000 = -1.05V 100001 = - 
1.025V 100010 = -1.0V 
100011 = -0.975V 


100100 = -0.95V 100101 = - 
0.925V 100110 = -0.9V 
100111 = -0.875V 


101000 = -0.85V 101001 = - 
0.825V 101010 = -0.8V 
101011 = -0.775V 


101100 =-0.75V 101101 =- 
0.725V 101110 = -0.7V 
101111 =-0.675V 

110000 = -0.65V 110001 = - 
0.625V 110010 = -0.6V 
110011 - 111111 = forbidden 


RG_AUD_CP_NE : Audio Class-G charge pump low 
G_LV voltage input output level select 


(recommend -1.1V setting when 
VDD_CG_1V2=1.2V, -0.8V setting 
when VDD_CG_1V2=0.85V) 


000000 = -1.85V 000001 = - 
1.825V 000010 = -1.8V 
000011 = -1.775V 


000100 = -1.75V 000101 = - 
1.725V 000110 =-1.7V 
000111 = -1.675V 


001000 = -1.65V 001001 = - 
1.625V 001010 = -1.6V 
001011 =-1.575V 


001100 = -1.55V 001101 =- 
1.525V 001110 =-1.5V 
001111 =-1.475V 


010000 = -1.45V 010001 = - 
1.425V 010010 = -1.4V 
010011 =-1.375V 


010100 = -1.35V 010101 =- 
1.325V 010110 =-1.3V 
010111 =-1.275V 

011000 = -1.25V 011001 =- 
1.225V 011010 =-1.2V 
011011 =-1.175V 

011100 = -1.15V 011101 =- 
1.125V 011110 =-1.1V 
011111 =-1.075V 


100000 = -1.05V 100001 = - 
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1.025V 100010 = -1.0V 
100011 = -0.975V 


100100 = -0.95V 100101 = - 
0.925V 100110 = -0.9V 
100111 = -0.875V 


101000 = -0.85V 101001 = - 
0.825V 101010 = -0.8V 
101011 = -0.775V 


101100 = -0.75V 101101 =- 
0.725V 101110 = -0.7V 
101111 = -0.675V 

110000 = -0.65V 110001 = - 
0.625V 110010 = -0.6V 
110011 -111111 =forbidden 


ANA_DCL5 


e peee ee eere eee 
mema 


Name | Reserved 


Type [RO 
EE 
jet Ire [14 Te fe to Ile fs j7 Je fs J4 EH EH f [e 


S S OS 


ANA DCL 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


eg fe ROA OOS 


> OD 


70 OO C) 


m 


Rel 
UAH Mn! 


ell 


RG_AUD_CP_ET RW NA Audio Class-G charge pump ET mode 
_SOFT_PD soft control power down signal 
0 = power up 1 = power 
down 
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RG_AUD_CP_ET S Audio Class-G charge pump ET mode 
_SOFT_T soft control timer select signal 


00 = 2.5us 01 = 5us 
10 = 1.25us 11 = 10us 


RG_AUD_CP_ET S Audio Class-G charge pump ET mode 
_SOFT_V soft control voltage select signal 


00 = 100mV 01 = 75mV 

10 = 50mV 11 = 25mV 
RG_AUD_CP_ET : Audio Class-G charge pump ET mode 
_DLAY delay timer select signal 

00 = 1ms 01 =2ms 

10 = 4ms 11 =8ms 


ANA_DCL6 


[sole [= ENEE EENEG 


aes 
eset (OT FO a a ER EER Ea 
Bt Is fo le fie fi le fs |7 Js Js [4 fs Je "lol 


HG AU | RG_AU 
Name | Reserved RG_AUD_CP | RG_AUD_CP D CP D CP 
a = = Se BW HVY | BW LV 


er ` 
o |i Jo fo | 


| | 
mi "ll SS DO OH OCL, OD 


ANA_DCL6 


Field Name Type GE Reset Description 
Value 


[reserved ` ` [31: Ee 1] S 
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RG_AUD_CP_OS Audio Class-G charge pump frequency 
CBW_AUTO_EN and band width autio control enable 
signal 


0 = software control 1 = hardware 

auto control 
RG_AUD_CP_CL E Audio Class-G charge pump high 
K_HV voltage input frequency control 

If RG_AUD_CP_CLK_SEL=0 

000 = 320kHz 001 = 590kHz 

010 = 830kHz 011 = 1.06MHz 

100 =1.28MHz 101 =1.5MHz 

110 = 2.1MHz 111 = Disable 


If RG_AUD_CP_CLK_SEL=1 (based 
on Fclk=6.5MHz) 


000 = Fclk/32 001 = Fclk/16 
010 = Felk/12 011 = Fclk/8 
100 = Fclk/6 101 = Fclk/4 
110-111 = not allowed setting 


RG_AUD_CP_CL f Audio Class-G charge pump low 
K_LV voltage input frequency control 


If RG_AUD_CP_CLK_SEL=0 
000 = 320kHz 001 = 590kHz 
010 = 830kHz 011 = 1.06MHz 
100 =1.28MHz = 101 = 1.5MHz 
110 = 2.1MHz 111 = Disable 


If RG_AUD_CP_CLK_SEL=1 (based 
on Fclk=6.5MHz) 


000 = Fclk/32 001 = Fclk/16 

010 = Felk/12 011 = Fclk/8 

100 = Fclk/6 101 = Fclk/4 

110-111 = not allowed setting 
RG_AUD_CP_B ; Audio class-G charge pump high 
W_HV voltage input band width control signal 

00 = 40k 01 = 60k 

10 = 100k 11 = 150k 
HG AUD CP B f Audio class-G charge pump low 
W_LV voltage input band width control signal 

00 = 40k 01 = 60k 

10 = 100k 11 = 150k 


ANA_DCL7 
0x000000B4 ANA_DCL7(0x000002A1) ANA_DCL7 


ANA_DCL7 O 
Bt |31 | 20 |29 [2s | 27 | 26 | 25 | 24 |23 | 22 | 20 | 20 [19 U | 17 [16 | 
[Reseved 


Reserved 


as 
Reset Jo fo fo Jo Jo fo fo fo Jo Jo fo fo fo Jo Jo Jo | 
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i l 
Name 


Reset S ooo ADE 


ANA_DCL7 


Field Name Bit Type Set/Cle_| Reset Description 
ar Value 
majo a fo S 


RG_AUD_DPOP_ RW NA Audio headset Class-G PA de-pop 
AUTO_EN auto run enable signal 


0 = software control 1= 

hardware auto control 
RG_AUD_DPOP_ JI RW NA Audio headset Class-G PA de-pop 
AUTO_RST auto run reset enable signal 

0 = disable 1 = enable 
RG_AUD_HP_DP Audio headset Class-G PA de-pop 
OP_S select signal 

If RG_AUD_HP_DPOP_AUTO_EN=0 


00 = disable 01 = VCM buffer 
10 = HPL driver 11 = HPR driver 
If RG_AUD_HP_DPOP_AUTO_EN=1 
00 = disable 01 = bypass 

10/11 = normal depop 


RG_AUD_HP_DP Audio headset Class-G PA de-pop 
OP Ti open loop cycle timer control signal 
(RG_AUD_HP_DPOP_AUTO_EN=1) 


00 = 60us 01 = 120us 
10 = 250us 11 = 500us 
RG_AUD_HP_DP : Audio headset Class-G PA de-pop 


OP_T2 closed loop cycle timer control signal 
(RG_AUD_HP_DPOP_AUTO_EN=1) 


00 = 120us 01 = 250us 
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SS EES RER KEE ES 


DG AUD Hp DP S RW NA 0x2 Audio headset Class-G PA de-pop 
OP_TH extreme value range 
(RG_AUD_HP_DPOP_AUTO_EN=1) 
00 = +/-2 01 = +/-4 
10 = +/-8 11 = 4/-16 


RG_AUD_HP_DP : RW NA Audio headset Class-G PA de-pop time 
OP_TO out control signal 
(RG_AUD_HP_DPOP_AUTO_EN=1) 
00 =2 01=4 
10=8 11=16 
RG_AUD_HP_DP l RW NA 0x1 Audio headset Class-G PA de-pop 
OP_AVG extreme value number 
(RG_AUD_HP_DPOP_AUTO_EN=1) 
00 =4 01=8 
10=16 11 = 32 


ANA_DCL8 
0x000000B8 ANA_DCL8(0x00007F00) ANA_DCL8 


pn, O 
Bt [31 | 20 | 29 | 28 | 27 | 26 | 25 | 24 | 20 | 22 | 21 | 20 [19 U | 17 [16 | 
[Reserved 


Name | Reserved 


e fo fe fo Jo Jo fo fo fo Jo | 
1o fo fe |7 Je s l4 Js fe [i Jo | 


0 T OC) 


0 TOC 
Or 


Or 


DPOP_GAI 
NT 


[V OVOP IOCS og 


SnVOSOTI 


QIOVOU! 


R 
G 
A 
U 
D_ 
H 
P_ 
D 
P 
O 
Pa 
C 
H 
G 
O 
FF 
P 


Z H Z G) T 


D N 
[Reset [0 | e Je Jo fo Jo Jo Jo Jo | 


ANA_DCL8 
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Field Name Bit Type Set/Cle | Reset Description 
ar Value 


eg Jess [wm fo II 


DG AUD Hp Dp 
OP_CHG_OFF_P 
D 


RG_AUD_HPL_D 
POP_CHG 


RG_AUD_HPL_D 
POP_SW_HOLD 


RG_AUD_HPR_D 
POP_CHG 


RG_AUD_HPR_D 
POP_SW_HOLD 


RG_AUD_HP_DP 
OP_FDIN_EN 


RG_AUD_HP_DP 
OP_FDOUT_EN 


RG_AUD_HP_DP 
OP_GAIN_N1 


RG_AUD_HP_DP 
OP_GAIN_N2 


RG_AUD_HP_DP 
OP_GAIN_T 


TT 


RW 


NA 


0x1 


Audio headset Class-G PA de-pop 
charge power down signal 


0 = DPOP Charge OFF 
Charge ON 

Audio headset Class-G PA left channel 
de-pop quick charge enable 

0 = disable 1 = enable 

Audio headset Class-G PA left channel 
de-pop switch holding enable signal 

0 = disable 1 = enable 

Audio headset Class-G PA right 
channel de-pop quick charge enable 

0 = disable 1 = enable 

Audio headset Class-G PA right 
channel de-pop switch holding enable 
signal 

0 = disable 
Audio headset Class-G PA de-pop 
fade in function enable signal 

0 = disable 1 = enable 
Audio headset Class-G PA de-pop 
fade out function enable signal 

0 = disable 1 = enable 


1 =DPOP 


1 = enable 


Audio headset Class-G PA de-pop gain 
step 
(RG_AUD_HP_DPOP_RES_PD=0) 


000 = 1 001 =2 
010 =4 011=8 

100 = 16 101 = 32 
110 = 64 111 = 128 


Audio headset Class-G PA de-pop gain 
step 
(RG_AUD_HP_DPOP_RES_PD=0) 


000 = 1 001 =2 
010 =3 011=4 
100 =5 101 =6 
110 =7 111=8 


Audio headset Class-G PA de-pop gain 
time step 
(RG_AUD_HP_DPOP_RES_PD=0) 


000 = 30us 001 = 60us 
010 = 120us 011 = 250us 
100 = 500us 101 =1ms 
110 =2ms 111=4ms 
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ANA_DCL9 
0x000000BC ANA_DCL9(0x00000000) ANA_DCL9 


JANADCLO O O 
Bt |31 | 20 |29 [2s | 27 | 26 | 25 | 24 | 20 | 22 | 20 | 20 [19 | 18 | 17 [16 | 
[Reseved 


Reserved 


CO 
„eoet ae 
Bt Is [14 fis fie fi fioo fs f7 Js s [4 [3 Je fi fo 


ee ` AR 


2a ee 


ANA_DCL9 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


era [ro [mao | SSCS 
HG AUD HP DP [7] RW NA Audio headset Class-G PA de-pop 
OP_RDAC_SDAC fade in RDAC 
HG AUD HD DP RW NA Audio headset Class-G PA de-pop 
OP_RDAC_SEL RDAC 


ANA_DCL10 


e [or [= [os [or [s[ [= [= [ela ee 
[Reeves CS 


RG_AUD_HP_DPOP_RDAC_SEL 


R 
G 
_A 
U 
D_ 
H 
E 
D 
D 
O 
P_ 


DIO EDOD ECO D 


| 


Reserved 
type JRO 
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eap p SSES 
a fos [re fro fet fole fo [7 fo b eee | fo 


PR 
[Reset Jo fo fo fo fo [o [o Jo Jo fo fo fo Jo Jo Jo fo | 


ANA_DCL10 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


emna oao a o S 


H 


ANA_DCL11 
0x000000C4 ANA_DCL11(0x00000000) 


Audio headset Class-G PA calibration 
high 16 bits input 
RG_AUD_HP_DPOP_S[1:0] = 


<2> = HPBUF_CALEN 
HPBUF_CALEND 


<0> = HPBUF_CALSWEN 
RG_AUD_HP_DPOP_SJ[1:0] = 10 


<15> = HPL_CALEN <14> 
= HPL_CALEND 


<13> = HPL_CALSWEN <12> 
= HPL_CALLOOPEN 


<11> = HPL_FLOOPEN <10> 
= HPL_DEPOP_CHG 


<9>=HPL_DEPOP_SW_HOLD <8> 
= HPL_RDAC_BP 


<7> = HPL_RDAC_OFF 
<6:0> = HPL_RDAC_SEL<6:0> 


RG_AUD_HP_DPOP_S[1:0] = 11 
<15> = HPR_CALEN 

<14> = HPR_CALEND 

<13> = HPR_CALSWEN 

= HPR_CALLOOPEN 

<11> = HPR_FLOOPEN 

<10> = HPR_DEPOP_CHG 

<9> = HPR_DEPOP_SW_HOLD <8> 
= HPR_RDAC_BP 

<7> = HPR_RDAC_OFF 

<6:0> = HPR_RDAC_SEL<6:0> 


ANA_DCL11 


[ANA_DCL11(0x00000000) (Aana ocn O 
Bt |1 | 30 |29 | 28 | 27 | 26 [2s | 24 | 20 |22 | 21 | 20 [19 |18 | 17 [16 | 
[Reseved S 


Name | Reserved 


Tee [ROC 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1739 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Kail SppEADr UN ) SL8541E Device Specification 


ap OO SSES 
a [slee eto fole fo [7 fo [5 fe fo fe | fo 


PR 
[Reset Jo fo fo fo fo [o [o Jo Jo fo fo fo fo Jo Jo fo | 
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Field Name Bit Type Set/Cle | Reset Description 
ar Value 


ena oao a o S 


RG_AUD_DCV_I | [15: 0] RW NA Audio headset Class-G PA calibration 

L low 16 bits input 
RG_AUD_HP_DPOP_S[1:0] = 01 
<14:5> = HPBUF_DCVLI_CSH<9:0> 
<4:0> = HPBUF_DCVLI_CSL<4:0> 
RG_AUD_HP_DPOP_S[1:0] = 10 
<14:5> = HPL_DCVLI_CSH<9:0> 
<4:0> = HPL_DCVLI_CSL<4:0> 
RG_AUD_HP_DPOP_S[1:0] = 11 
<14:5> = HPR_DCVLI_CSH<9:0> 
<4:0> = HPR_DCVLI_CSL<4:0> 


ANA_DCL12 


er [a ole [= [7 ee |= EENEG 
[Reeves OO 


Name | Reserved 


[ii es 
Reset [o fo fo fo fo fo fo fo fo Jo po fo fo fo fo Jo | 
Bt Is fo fis fie fi fioo fs |7 Js [s [4 [3 J2 fi fo 


RG_AUD_R 


Name | Reserved CV_DPOP_T 


C 
[Reset Jo fo fo Jo [o [o [o [o Jo fo fo fo fo jo jo Jo 


ANA_DCL12 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


me ape pe e ooo 


HG AUD RCV D | [2: 0] Audio headset Class-G PA de-pop gain 
POP_T step 
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(RG_AUD_HP_DPOP_RES_PD=0) 
000 = 30us 001 = 60us 
010 = 120us 011 = 250us 


100 = 500us 101 = ims 
110 = 2ms 111 = 4ms 


ANA_STSO 


er [sole [= [> [= [s [sz [a [oo [elope 


Reset Jo fo fo fo fo fo fo fo fo fo fo fo fo Jo Jo fo 
e fisfiafisfiefnfiofe fe [7 [e [s [4 fs J2 | [o | 


| 
a a OD 


| 
se 
Or 


| 
Tem TED Sora 


Z 


| 
VOT! 
po VGH VTC ax 


mZzouu0rUVSUCI -0 
99 | Z| >O 
= 
MZOUMCHOVEDCL OD 
ADMHFZO>MIOCL OD 
-4 0 m 0 
| 
CES 
VOVD<ODOCLOD 


4 D) 

ZO kz 

IW 

O < D 
P" 

O < D 
P" 

O < D 
P" 

O < D 
P" 


ANA_STSO 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


ena ao oP OCS 


RG_AUD_IMPD_ | [15] NA Audio IMPD current charging stable 
ADD_DONE flag 
0 = charging 1 = charging stable 


RG_AUD_IMPD_ | [14] NA 0x1 Audio IMPD current discharging stable 
SUB_DONE flag 
0 = discharging 1 = discharging 
stable 
HG AUD HEAD | [13] NA Audio headset microphone button 
BUTTON press alert signal (need software anti- 
dither) 
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RG_AUD_HEAD_ 
INSERT 


RG_AUD_HEAD_ 
INSERT_2 


RG_AUD_GDET_ 
INSERT 


RG_AUD_HPBUF 
_DPOP_STS 


RG_AUD_HPL_D 
POP_STS 


RG_AUD_HPR_D 
POP_STS 


RG_AUD_HPL_D 
POP_DVLD 


RG_AUD_HPR_D 
POP_DVLD 


RG_AUD_HP_DP 
OP_DVLD 


RG_AUD_RCV_D 
POP_DVLD 


ANA STS) 
0x000000E4 


Name | Reserved 


ANA_STS1(0x00000000) 


SL8541E Device Specification 


0 = normal 1 = button press 


Audio headset microphone insert alert 
signal (need software anti-dither) 


0 = normal 1 = plug in 

Audio headset insert alert signal (need 
software anti-dither) 

0 = normal 1 = plug in 

Audio headset ground detect insert 
alert signal (need software anti-dither) 
0 = normal 1 = plugin 

Audio headset Class-G PA HPBUF de- 
pop status signal 

00 = not start 01 = start 

10/11 = finish 

Audio headset Class-G PA HPL de- 
pop status signal 

00 = not start 01 = start 

10/11 = finish 

Audio headset Class-G PA HPR de- 
pop status signal 

00 = not start 01 = start 

10/11 = finish 

Audio headset Class-G PA left channel 
de-pop valid signal 

0 = not valid 1 = data valid 

Audio headset Class-G PA right 
channel de-pop valid signal 

0 = not valid 1 = data valid 

Audio headset Class-G PA de-pop 
valid signal 


0 = not valid 1 = data valid 


Audio receiver/earpiece Class-G PA 
de-pop valid signal 
0 = not valid 1 = data valid 


ANA_STS1 


JANASTS1(0x00000000) | ANASTSt 
Bt [31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 [ro |18 | 17 [16 | 
[Reseved 


C 
eee TOS EE 
Bt [15 [14 | 13 [2 fi fiofo fs |7 Js Js [4 fs Je fi fo | 


RG Ean 
N RG_AUD_PACAL_D 
Jee Sep ` ` 
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ANA_STS1 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


eg Jesse Dell 


RG_AUD_STS1 [15: 14] NA Reserved for 
AUD_PA_SCP_FLAG[7:0], 
RG AUD _DABUF_CAL_DVLD, 
RG_AUD_DABUF_CAL_DOJ[5:0] 
RG_AUD_PACAL | [13] Audio PA clock calibration data valid 
_DVLD ges 
= not valid 1 = data valid 


RG_AUD_PACAL | [12:0] Audio PA clock calibration data delta 
DO output 


ANA_STS2 


e [or [oo [os [or [> [= [= [= [2 [a [To fe [To 
mema 


Reserved 


C 
Reset [o [o fo jo fo fo fo fo fo fo Jo fo fo fo fo fo | 
e [ts Io ae nie fe [7 [e [s [4 [s Je Jt [o | 


| 
[PONCO 
>On 
| 
MGA pI 0 


HG AUD DRV OCP FLAG 


roc 
4 
=] 
m| 
m| 


GZ SOO C 


E 
On ner 


mZ 
| 
Q>NTHS VOC aD 
| 


Q>TNV<OFVSOCL OD 
cl | 
OF, FoF vec, lon 


Z| 


| ` 
Name 
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Reset [o jo jo jo fo fo [o Jo fo jo jo fo fo fo Jo fo | 


ANA_STS2 


Field Name Type SEN Reset Description 
Value 


Hreserved ` freserved ` 1: 14] E p e 


HG AUD CP VB |} [13] Audio a charge pump power 
ATIN_EN input VDD_CG_1V9 voltage level 
status signal 


0 = VDD_CG_1V9<2.7V ‘l= 

VDD_CG_1V9>2.7V 
RG_AUD_CP_VI Audio Class-G charge pump power 
N_STS input status signal 

0 = VDD_CG_1V9 1= 

VDD_CG_1V2 
RG_AUD_PA_SH Audio PA output short to VBAT detect 
_FLAG alert signal 

0 = normal 1 = short 
RG_AUD_PA_SL Audio PA output short to GND detect 
_FLAG alert signal 

0 = normal 1 = short 
RG AUD DPA OV Audio VBAT_PA over voltage 
P_FLAG protection circuit alert signal 

0 = normal 1 = over voltage 


RG_AUD_PA_OT Audio PA over temperature protection 
P_FLAG circuit alert signal 
0 = normal 1 = over 
temperature 


RG_AUD_DRV_O c Audio Driver over current protection 
CP_FLAG circuit alert signal 
8'hO = normal others = 
abnormal 
<7:6> reserved for SPK_R <5:4> 
for SPK 
<3:2> for Receiver/Earpiece <1:0> 
for Headphone 


ANA_STS3 
O0x000000EC ANA_STS3(0x00000000) ANA_STS3 


Bt [31 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 20 | 22 |21 | 20 [19 |18 | 17 [16 | 
[Reseved 


Reserved 
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ree fo Jo [ojo fo fo fo fo ojo [ojo fo fo fo fo 
a felelek fe [7 fo [s+ [2 [2 [+ fo 


PRO 
[Reset Jo fo fo fo fo [o [o Jo Jo Jo fo fo Jo Jo Jo fo | 


ANA_STS3 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


[sever ao ES 


RG_AUD_DCV_O | [15: 0] NA Audio headset Class-G PA calibration 

H high 16bits output 
RG_AUD_HP_DPOP_S[1:0] = 01 
<2> = HPBUF_CALEN <1>= 
HPBUF_CALEND 
<0> = HPBUF_CALSWEN 
RG_AUD_HP_DPOP_S[1:0] = 10 
<15> = HPL_CALEN <14> 
= HPL_CALEND 
<13> = HPL_CALSWEN <12> 
= HPL_CALLOOPEN 
<11> = HPL_FLOOPEN <10> 
= HPL_DEPOP_CHG 
<9>=HPL_DEPOP_SW_HOLD <8> 
= HPL_RDAC_BP 
<7> = HPL_RDAC_OFF 
<6:0> = HPL_RDAC_SEL<6:0> 
RG_AUD_HP_DPOP_S[1:0] = 11 
<15> = HPR_CALEN 
<14> = HPR_CALEND 
<13> = HPR_CALSWEN 
= HPR_CALLOOPEN 
<11> = HPR_FLOOPEN 
<10> = HPR_DEPOP_CHG 
<9> = HPR_DEPOP_SW_HOLD <8> 
= HPR_RDAC_BP 
<7> = HPR_RDAC_OFF 
<6:0> = HPR_RDAC_SEL<6:0> 


ANA_STS4 
0x000000F0 ANA_STS4(0x00004010) ANA_STS4 


[Reseved S 


Name | Reserved 


Tee [ROC 
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Reape [op pope pope e jj jojo fo joo 
TSTST ele fe [7 fo [5 [+ fe [2 [+ fo 


EG 
rese Jo [i fo fo fo [o [o fo Jo fo fo fi fo Jo Jo fo | 


ANA_STS4 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


ena oao a o S 


RG_AUD_DCV_O | [15: 0] NA 0x4010 | Audio headset Class-G PA calibration 

L low 16 bits output 
<15> cmp output <14:0> 
calibration output 
RG_AUD_HP_DPOP_S[1:0] = 01 
<14:5> = HPBUF_DCVLI_CSH<9:0> 
<4:0> = HPBUF_DCVLI_CSL<4:0> 
RG_AUD_HP_DPOP_S[1:0] = 10 
<14:5> = HPL_DCVLI_CSH<9:0> 
<4:0> = HPL_DCVLI_CSL<4:0> 
RG_AUD_HP_DPOP_S[1:0] = 11 
<14:5> = HPR_DCVLI_CSH<9:0> 
<4:0> = HPR_DCVLI_CSL<4:0> 


7.2.5.2.1 ANA_PMUO 


e EC EC TTT 


SE 
Reset fo [o fo [o fo fo fo fo fo fo fo Jo fo fo [o Jo | 
SE EE EE EE E ES 


reserved 
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Reset | ofe te tete te te te tete fo fo fo te fo 


ANA_PMUO 


Field Name Bit Type Reset Description 
Value 


ERRECHEN 


AUDIO DA DW | [15] RW 0x0 Audio PA (Driver SPKL) power switch enable 
EN signal 
0 = disable 1 = enable 


AUDIO PA LDO | [14] RW 0x0 AUDIO LDO_PA enable signal 
EN IF PA SW EN =0 

0 = disable 1 = enable 

IF PA SW EN =1 

0/1 = disable 
AUDIO_PA_EN [13] Audio PA (Driver SPKL) enable signal 

0 = disable 1 = enable 
AUDIO_OVP_PD | [12] Audio battery over voltage protection circuit 

power down signal 

0 = power up 1 = power down 
AUDIO_OVP_LD | [11] RW 0x0 Audio battery over voltage protection circuit LDO 
O_EN enable signal 

0 = disable 1 = enable 
AUDIO_LDOCG_ | [10] RW 0x0 Audio LDO_CG power down signal 
EN 0 = disable 1 = enable 
AUDIO_VB_EN RW 0x0 Audio Core LDO Enable Signal 

0 = disable 1 = enable 
AUDIO_VBO_EN RW 0x0 Audio DRV LDO Enable Signal 

0 = disable 1 = enable 
AUDIO_HEADMI | [ 7] RW 0x0 Audio Headset Micbias Enable Signal 
CBIAS_EN 0 = disable 1 = enable 
AUDIO _HEADMI SC Headset Micbias Sleep Enable Signal 
C_SLEEP_EN = disable 1 = enable 
AUDIO_VB_NLE | [5] Audio LDO VB/VBO prevent reverse flow back 
AK_PD power down signal 

0 = power up 1 = power down 
AUDIO_PLGPD_ | [4] RW 0x0 Audio headset plug out detect enable signal 
EN 0 = disable 1 = enable 
agni [ 3] RW 0x0 Audio class-G spread spectrum enable signal 

0 = disable 1 = enable 
ER _PMURO[0 w SC Reserved for 2723/2721 
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7.2.5.2.2 ANA_PMU1 


e = jee e [os [ee [ele be fe 


Type 


EE 
Reset fo |o fo [o fo fo fo fo fo fo fo fo fo fo [o Jo | 
SES A E ES 


ANA_PMU1 


Field Name Bit Type Reset Description 
Value 


ERREECHEN 


AUDIO Bo EN [15] RW 0x0 Audio Reference Voltage Enable Signal 
0 = disable 1 = enable 
AUDIO BG IDIA | [14] RW 0x0 Audio Ibias Enable Signal 
S_EN 0 = disable 1 = enable 
AUDIO MCM EN | [13] RW 0x0 Audio VCM Enable Signal 
0 = disable 1 = enable 


AUDIO_VCM_BU | [12] RW 0x0 Audio VCM Buffer Enable Signal 
F_EN 0 = disable 1 = enable 
AUDIO SEL MG | [11] RW 0x0 Select VCMI to output enable signal 
MI 0 = disable 1 = enable 
AUDIO_VCMI_FA | [10] RW 0x0 VCMI fast charging enable signal 
ST_EN 0 = disable 1 = enable 
AUDIO_MICBIAS RW 0x0 Audio micbias enable signal 

_EN 0 = disable 1 = enable 
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AUDIO_AUXMIC Audio AuxMicbias enable signal 
BIAS_EN 0 = disable 1 = enable 


AUDIO_LDOCG __ Audio LDO_CG over current protection circuit 
OCP_PD power down signal 


0 = power up 1 = power down 


AUDIO_LDOCG_ Audio LDO_CG Short protect function power 
SHPT_PD down signal 


0 = power up 1 = power down 


AUDIO_LDOCG_ | [5] RW 0x0 Audio LDO_CG Short protect vth select signal 
SHPTCTL 0 = 0.42V 1=0.7V 


AUDIO_LDOCG_ | [4] RW 0x0 Audio LDO_CG cut the divide res enable signal 
EN_CUT_RES (AUDIO_LDOCG_OCP_PD = 0) 

0 = disable 1 = enable 
AUDIO_LDOCG_ | [3] RW 0x0 Audio LDO_CG false iload on enable signal 
EN_FAL_ILD 0 = disable 1 = enable 
AUDIO_LDOCG_I | [ 2] Geer LDO_CG false iload current select signal 
SET_FAL = 100uA 1=5mA 
AUDIO_LDOCG_ | [1] SC LDO_CG ramp up enable signal 
RAMP_EN = disable 1 = enable 
AUDIO_PMUR1 TECA Reserved for 2723/2721 


7.2.5.2.3 ANA_PMU2 


e EC CC G GC 


Type 


EE 
EE, 
t [ts [a4 fis [a2 fn fofo fs [7 fe [s [4 [s Je [1 Jo | 


AUDIO ` Sr 
aN VGM MICBIAS reserved 
V S 


Kap ew C 
LIR jo jı |o ee 


ANA_PMU2 


Field Name Bit Type Reset Description 
Value 


ama [ro foo [ena 
AUDIO VGM Y | [15:13] Audio ADC/DAC/DRV VCM & LDO output voltage 
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control bit 

000 = 2.8V 001 = 2.9V 

010 =3.0V 011 =3.1V 

100 =3.2V 101 =3.3V 

110 =3.4V 111 =3.6V 
AUDIO_MICBIAS | [12:11] | RW 0x2 Audio micbias/auxmicbias output voltage control 
V bit 

(AUDIO_VCM_V<2:0> = 101) 

00 = 2.2V 01 =2.6V 

10 = 2.8V 11 =3.0V 


AUDIO_HEADMI | [10: 9] RW 0x2 Audio headmicbias output voltage control bit 
CBIAS_V (VCM_V<2:0> = 101) 

00 = 2.2V 01 =2.6V 

10 =2.8V 11 =3.0V 


feseved fea [RO [oo [Resenes oo 


7.2.5.2.4 ANA_PMU3 


C oe e [2 CEG [oe ee 


E 
E 
HUD |r fis KE E |7 fe [s je Js Je [1 Jo 


AUDIO | AUDIO PA A | AUDIO PAL 


Type | 


wo ooo 
oa = "CG [o [o | e fo 


ANA_PMU3 


Field Name Bit Type Reset Description 
Value 


ena Sona o [oo Sree oO 


AUDIO Bo [15:14] | RW 0x1 Audio bandgap output current control bit 
00 = 150u 01 = 200u 
10 = 250u 11 = 300u 


AUDIO PA AB l | [13:11] | RW 0x5 Audio Class-AB Ibias select (SW/LDO) 
000 = 7.4/4.7 001 = 6.3/4 
010 = 5.6/3.5 011 = 5/3.1 
100 = 4.5/2.8 101 = 4.1/2.6 
110 = 3.8/2.4 111 = 3.6/2.2 


AUDIO PA LDO | [10: 8] AUDIO LDO_PA output voltage select 
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_V 000 = 2.8V 001 = 2.9V 
010 =3.0V 011 =3.1V 
100 =3.2V 101 =3.3V 
110 =3.4V 111 =3.6V 


AUDIO_LDOCG_ | [7:0] RW dee Class-G LDO output voltage select 

Y 0010 1000 = 1.6V 0011 0010 =1.7V 
0011 1100 = 1.8V 0100 0110 = 1.9V 
0101 0000 = 2.0V 0101 1010 = 2.1V 
0110 0100 = 2.2V 0110 1110 = 2.3V 
0111 1000 = 2.4V 1000 0010 = 2.5V 
1000 1100 = 2.6V 1001 0010 = 2.7V 
1010 0000 = 2.8V 1010 1010 = 2.9V 
1011 0100 = 3.0V 1011 1110 =3.1V 
1100 1000 =3.2V 1101 0010 =3.3V 
1101 1100 = 3.4V 


7.2.5.2.5 ANA_PMU4 


eena o 


Name reserved 


eee 
Reset fo |o fo [o fo fo fo fo fo fo fo Jo fo fo [o Jo | 
ea e e ee ER e ee e e e eee T 


AUDIO_ AUDIO_VCM_ 
PMUR4 AUDIO_VB_CAL AUDIO_LDOPA_CAL 


pe fee ee 


ANA_PMU4 


Field Name Bit Type Reset Description 
Value 


TE _PMUR4[2 i Reserved for 2723/2721 

AUDIO_PMUR4 [14:13] Audio class-G spread spectrum dither level select 
signal 
00 = 1.25% 01=2.5% 
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WE REN DER WE 


10 = 
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11 = 10% 


Audio LDO_VB & LDO_VBO output voltage 


calibration signal 


00000 = -9.8% 
00010 = -8.6% 
00100 = -7.4% 
00110 = -6.1% 
01000 = -4.9% 
01010 = -3.7% 
01100 = -2.5% 
01110 = -1.2% 
10000 = 0 

10010 = 1.2% 
10100 = 2.4% 
10110 = 3.7% 
11000 = 4.9% 
11010 = 6.1% 
11100 = 7.3% 
11110 = 8.6% 


00001 = -9.2% 
00011 = -8.0% 
00101 = -6.7% 
00111 = -5.5% 
01001 = -4.3% 
01011 = -3.1% 
01101 = -1.8% 
01111 = -0.6% 
10001 = 0:6% 
10011 = 1.8% 
10101 =3.1% 
10111 = 4.3% 
11001 = 5.5% 
11011 = 6.7% 
11101 = 8.0% 
11111 = 9.2% 


AUDIO VB CAL | [12:8] | 


AUDIO_VCM_CA | [7:5] AUDIO VCM output voltage calibration signal 
L 000 =-3% 001 = -2% 

010 = -1% 011 = 0% 

100 = 1% 101 = 2% 

110 = 3% 111 = 4% 


AUDIO_LDOPA_ 


CAL 


7.2.5.2.6 


0x00000014 


: 


ANA_PMU5 


ANA_PMU5 (0x0000A000) 


Audio PA output voltage calibration signal 


00000 = -9.8% 
00010 = -8.6% 
00100 = -7.4% 
00110 = -6.1% 
01000 = -4.9% 
01010 = -3.7% 
01100 = -2.5% 
01110 = -1.2% 
10000 = 0 

10010 = 1.2% 
10100 = 2.4% 
10110 = 3.7% 
11000 = 4.9% 
11010 = 6.1% 
11100 = 7.3% 
11110 = 8.6% 


00001 = -9.2% 
00011 = -8.0% 
00101 = -6.7% 
00111 = -5.5% 
01001 = -4.3% 
01011 = -3.1% 
01101 = -1.8% 
01111 = -0.6% 
10001 = 0.6% 
10011 = 1.8% 
10101 =3.1% 
10111 = 4.3% 
11001 = 5.5% 
11011 = 6.7% 
11101 = 8.0% 
11111 = 9.2% 


ANA_PMU5 


JANA_PMUS (0x0000A000) Ian nm O O 
Bt [st |so | 20 [28 |27 | 26 |as | 24 [23 | 22 [21 jeo | 19 fis | 17 | 16 | 
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Name reserved 


See 
Reset fo [o fo [o fo fo fo fo fo fo fo fo fo fo [o Jo | 
ee E E 


ee OVP_ a EE 


[Reset_| SSR 


ANA_PMU5 


Field Name Bit Type Reset Description 
Value 


et a o Is 


AUDIO_OVP_V ç 5:13] Audio battery over voltage protection circuit 
voltage select 
000 = 5.55 -> 5.29 001 = 5.39 -> 5.14 
010 = 5.24 -> 4.99 011 = 5.08 -> 4.85 
100 = 4.93 -> 4.70 101 = 4.78 -> 4.56 
110 = 4.63 -> 4.41 111 = 4.48 -> 4.27 
[12] RW 


AUDIO_OVP_DE Audio battery over voltage protection circuit alert 
G_EN deglitch enable signal 


0 = disable 1 = enable 


AUDIO_OVP_T [11: 9] RW Audio battery over voltage protection circuit alert 
deglitch time control signal 
000 = 0.12ms 001 =0.25ms 
010 = 0.5ms 011 =1ms 
100 = 2ms 101 = 4ms 
110 = 8ms 111 = 16ms 


AUDIO_OTP_PD RW Audio over temperature protection circuit power 
down signal 
0 = power up 1 = power down 


feseved Jira [RO In [Resenes ooo 


7.2.5.2.7 ANA_PMU6 
0x00000018 ANA_PMU6 (0x00000000) ANA_PMU6 


[ANA PMUS O 
=t [si [so |2 j2s [27 [26 |25 [24 |2s [22 [21 |20 [19 [is | 17 [16 | 
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Name reserved 


See 
Ze CO ee ee ee SCHIER 
t fis |ia jis fie fn E EES |7 fe [s j4 [s Je |1 [o 


e DRV_OCP_ AUDIO_ DRV_OCP_ /_—_— 


Type | 


ler RE 
reso fo [Joo fo To To Jo fo CC 


ANA_PMU6 


Field Name Type Reset Description 
Value 


[reserved ` ` GE | Reserved ` ss 


AUDIO_DRV_OC Se Audio Driver over current protection circuit power 
P_PD down signal 

0 = power up 1 = power down 

<3> for AOR & SPKR <2> for AOL & SPKL 

<1> for Earphone <0> for Headphone 
AUDIO DRV OC | [11:8] RW 0x0 Audio Driver Headphone over current protection 
PS circuit current select 

<3> for PA 0 =500mA, 1 = 700mA 

<2> for Lineout 0 = 4mA, 1 = 6mA 

<1> for EAR 0 = 300mA, 1 = 450mA 

<0> for HP 0 = 130mA, 1 = 190mA & auto power 

down 


feseves [io [RO [oo Jee o OOO 


7.2.5.2.8 ANA_CDCO 


Ss pla le a EC TTT] 


Type 


BO 
Reset [o [o |o fo fo fo fo fo fo jo fo fo fo jo jo fo | 
Im [ts [14 e [to [9 [s |7 [oe [s [4 [3 [2 [1 Jo | 
AU | AU AU AU 


reserved 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1754 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


ee ) SL8541E Device Specification 
He E s 


Roset ki e E ee E pee 


ANA CDC0 


Field Name Bit Type Reset Description 
Value 


s eo foo frea ooo 
AUDIO ADC CL | [15] RW 0x0 Audio ADC clock input enable signal 
K_EN 0 = disable 1 = enable 
AUDIO_ADC_CL | [14] RW 0x0 Audio ADC clock reset enable signal 
K_RST 0 = disable 1 = enable 


AUDIO ADC CL | [13:12] | RW 0x0 Audio ADC clock frequency select 

K_F 00 = 6.5MHz 01/11 = 3.25MHz 
10 = 18MHz 

AUDIO_DAC_CL | [11] RW 0x0 Audio DAC clock input enable signal 

K_EN 0 = disable 1 = enable 


AUDIO DAC CL | [10: 9] RW 0x0 Audio DAC clock frequency select 

K_F 00 = 6.5MHz 01/11 = 3.25MHz 
10 = 13MHz 

AUDIO_DRV_CL RW 0x0 Audio DRV clock input enable signal 

K_EN 0 = disable 1 = enable 


eena a [RO [oo reene o oooO 


7.2.5.2.9 ANA_CDC1 


a peia [e le Je e ee ee e e e 


Type 


CE 
Reset fo [o fo [o fo fo fo fo fo fo fo fo fo fo [o fo 
CA A ee 
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ANA_CDC1 


Field Name Bit Type Reset Description 
Value 


ERRECHEN 


AUDIO_ADPGAL 
_BYP 


o 
E 
E 


AUDIO_ADPGAL 
EN 


AUDIO_ADPGAR 
_BYP 


AUDIO_ADPGAR 
_EN 


RRS 


AUDIO_ADC_IBU | [ 7] RW 0x1 
F_PD 


AUDIO_ADC_VR 
EFX1P5 


IT 
AUDIO_ADCL_P | [5] RW 0x1 

D 

AUDIO ADCL R |[4] RW 0x0 

ST 

AUDIO_ADCR_P | [3] RW 0x1 

D 

ST 


2 
EN 


Audio ADC PGAL bypass select signal 


00 = normal input 01 = ADC PGAL1 to 
ADCL 


10 = HEADMIC to ADCL 
disconnected 
Audio ADC PGAL bypass select signal 


00 = PGAL disable 01 = ADC PGAL1 
enable 


10 = ADC PGAL2 enable 
PGAL2 enable 
Audio ADC PGAR bypass select signal 


00 = normal input 01 = ADC PGARY1 to 
ADCR 


10 = HEADMIC to ADCR 
disconnected 
Audio ADC PGAR bypass select signal 


00 = PGAR disable 01 = ADC PGAR1 
enable 


10 = ADC PGAR2 enable 
PGAR2 enable 

Audio PGA & ADC Ibias power down signal 

0 = power up 1 = power down 

Audio ADC VREF increasing by 1.5 times enable 
signal 

0 = disable 


11 =All 


11 =ADC PGAL1 & 


11 = All 


11 = ADC PGAR1 & 


1 = enable 


Audio ADCL power down signal 

0 = power up 1 = power down 

Audio ADCL reset enable signal 

0 = disable 1 = enable 

Audio ADCR power down signal 

0 = power up 1 = power down 

Audio ADCR reset enable signal 

0 = disable 1 = enable 

Audio ADC AIL+AlIR record, with Headphone 


stereo play back enable signal 
0 = disable 1 = enable 
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[eserves [il [RO [oO ER 


7.2.5.2.10 ANA_CDC2 


e pala ja [or [os [os C CEE lm be fe e 


Type 


EE 
Reset fo |o fo [o fo fo fo fo fo fo fo fo fo fo [o Jo | 
S A EE E 


reserved 


Reset | e fe fo fo fo e e e fo ofe ee 


ANA_CDC2 


Field Name Bit Type Reset Description 
Value 


gine [RO foo frea o ooo 
AUDIO_DACL_E | [15] RW 0x0 Audio DACL enable signal 
N 0 = disable 1 = enable 
AUDIO DACH E | [14] RW 0x0 Audio DACR enable signal 
N 0 = disable 1 = enable 
AUDIO DAC BU | [13] RW 0x0 Audio DAC VBUF current select signal 
FILS 0 = 650u 1 = 450u 


AUDIO_DAC_DC | [12] RW 0x0 Audio DAC DC remove enable signal 
RMV_EN 0 = disable 1 = enable 
AUDIO_DAC_DC | [11:10] | RW 0x0 Audio DAC DC remove select signal 
RMV_S 00 =fast 01 = medium 

10 = slow 11 = very slow 
AUDIO_DRV_SO RW 0x0 Audio DRV soft start enable signal 
FT_EN 0 = disable 1 = enable 
AUDIO HPL EN Audio Driver HPL output enable 

0 = disable 1 = enable 
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AUDIO_HPR_EN | [ 7] RW 0x0 Audio Driver HPR output enable 
0 = disable 1 = enable 


AUDIO_DIFF_EN RW 0x1 Audio Headphone Driver differential output 
enable 
0 = disable 1 = enable 
AUDIO EAR EN | [5] RW 0x0 Audio Driver EARP/EARN output enable 
0 = disable 1 = enable 


AUDIO AOL EN | [4] RW 0x0 Audio Driver Lineout output enable 
0 = disable 1 = enable 

AUDIO_AOR_EN | [3] RW 0x0 Audio Driver LineoutR output enable 
0 = disable 1 = enable 


Let HTS 


7.2.5.2.11 ANA_CDC3 


a ERENCES ECAC EEOC e e e 
ara o 


Name reserved 


Type 


PRO 
Reset fo [o fo [o fo fo fo fo fo fo fo fo fo fo [o Jo | 
Ge EE A eee 


AUDIO_CG_C 
HP_OSC 


[Reset_| MIPA EES 


ANA CDC3 


Field Name Bit Type Reset Description 
Value 


[sewed TREES 


AUDIO_CG_REF | [15] RW 0x0 Class-G Driver IREF enable control 

_EN 0 = disable 1 = enable 
AUDIO_CG_CHP | [14] RW 0x0 Class-G Driver Charge-Pump enable control 
EN 0 = disable 1 = enable 


AUDIO_CG_HPL | [13] Class-G Driver Left Channel enable 
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eege 


SE CG_HPR | [12] Class-G Driver Right Channel enable 
EN 0 = disable 1 = enable 


Audio Class-G Driver differential output enable 
0 = disable 1 = enable 


AUDIO_CG_CHP | [ RW 0x0 Class-G Driver Charge-Pump Oscillator clock 
_CLK_SEL select 


= inner osc 1 = outside clock in 


AUDIO_CG_CHP S RW 0x0 Class-G Driver Charge-Pump Oscillator 
_OSC Frequency Control 


000 = 280kHz 001 = 520kHz 
010 = 750kHz 011 = 960kHz 
100 = 1.18MHz 101 = 1.38MHz 
110 = 1.95MHz 111 = Disable 


AUDIO_CG_LPW | [6: RW 0x0 Class-G Driver Low Power Option 
00 = disable 01 = 75% power 
10 = 50% power 11 = 25% power 


AUDIO_CG_CHP | [4] See G Charge pump working mode 
_MODE = low power mode 1 = normal mode 

AUDIO_CG_HP_ | [3] a 9 G Driver working mode 

MODE =normalmode 1 = driver match mode 

AUDIO_CG_HPC | [2] Class-G calibration enable control 

AL_EN 0 = disable 1 = enable 

AUDIO_CG_HPC | [ 1] Class-G calibration stop enable control 

ALSTP_EN 0 = disable 1 = enable 


7.2.5.2.12 ANA_CDC4 


e pete e CC TTT T 


Type 


e 
ness |o |o Jo |o [o [o jo |o Jo Jo jo fo fo Jo Jo | 
S a EN EE EE 


AUDIO DA 5 
S_T 
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[Reset_| fo fo C fo foo oo fo Jo Jo fo fo 


ANA_CDC4 


Field Name Bit Type Reset Description 
Value 


ERRECHEN 


AUDIO PADE | [15] RW 0x0 Audio PA class-D mode enable signal 
N 0 = disable 1 = enable 


AUDIO_PA_DTRI | [14:13] | RW 0x1 Audio PA class-D mode Switching frequency 
F select 

00 = 300kHz 01 = 590kHz 

10 = 870kHz 11 = 1MHz 


AUDIO_PA_DEMI | [12] RW 0x0 Audio PA class-D mode reduce EMI enable signal 
_EN 0 = disable 1 = enable 


AUDIO_PA_SWO Audio PA (Driver SPKL/SPKR) power switch 
CP_PD over current protection power down signal 


0 = power up 1 = power down 
AUDIO LDO_PA/LDO_SPKR over current 
protection circuit power down signal 
0 = power up 1 = power down 


AUDIO_PA_LDO 
OCP_PD 


Audio PA class-D mode spread spectrum enable 
signal 


0 = disable 1 = enable 

Audio PA class-D mode spread spectrum reset 
signal 

0 = disable 1 = enable 


AUDIO_PA_SS_3 
2K_EN 


Audio PA class-D mode spread spectrum 32k 
dither clock select signal 


0 = disable 1 = enable 


AUDIO PA 55 T | [ 4: 2] Audio PA class-D mode spread spectrum dither 
clock divider select signal 

000 = 1 001 = 1/2 

010 = 1/4 011 = 1/8 

100 = 1/16 101 = 1/32 


110 = 1/64 111 = 1/128 


Audio PA class-D mode spread spectrum dither 
level select signal 

when PA_DTRI_F<1:0> = 00/01/10/11 

00 = 3.2%/1.6%/0.8%/0.4% 

01 = 9%/4.7%/2.3%/1.2% 

10 = 22%/ 11%/5.5%/2.7% 

11 = 47%/ 23%/ 12%/ 6% 
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AUDIO_DRV_ST | [1] Audio Driver stop output enable signal 
OP_EN 0 = disable 1 = enable 


7.2.5.2.13 ANA_CDC5 


0x00000030 ANA_CDC5 (0x00000000) ANA_CDC5 


Tax Jor [oo [ao [oe [27 [os [os [oe [oo [= e [o [os [o [7 [| 


[ieee eee eee 
Reset [o fo fo fo fo [o fo fo fo fo [o fo fo fo fo fo | 
ee e e e e pee e ee ee 


reserved 


Roset ake deel Emr 


ANA_CDC5 


Field Name Type Reset Description 
Value 


[reserved ` ` [31:16] S ee | Reserved ` 
AUDIO_SMICR [15] MIC to Audio ADCR enable signal 

0 = disable 1 = enable 
AUDIO_SAUXMI [14] AUXMIC to Audio ADCR enable signal 
CR 0 = disable 1 = enable 
AUDIO_SHEADM | [13] RW 0x0 HEADMIC to Audio ADCR enable signal 
ICR 0 = disable 1 = enable 


AUDIO SAIL [12] RW 0x0 AIL to Audio ADCR enable signal 

0 = disable 1 = enable 
AUDIO_SAIRR [11] RW 0x0 AIR to Audio ADCR enable signal 

0 = disable 1 = enable 
AUDIO_SMICL [10] RW 0x0 MIC to Audio ADCL enable signal 

0 = disable 1 = enable 
AUDIO_SAUXMI RW 0x0 AUXMIC to Audio ADCL enable signal 
CL 0 = disable 1 = enable 
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AUDIO SHEADM RW 0x0 HEADMIC to Audio ADCL enable signal 
ICL 0 = disable 1 = enable 
AUDIO SAILL [7] RW 0x0 AIL to Audio ADCL enable signal 

0 = disable 1 = enable 


AUDIO_SAIRL RW 0x0 AIR to Audio ADCL enable signal 
0 = disable 1 = enable 
(so) [o foo [Reseed 


7.2.5.2.14 ANA_CDC6 


a pela Je le e = ee eee e e 


Type 


a 
Reset fo [o fo [o fo fo fo fo [o fo fo fo fo fo [o fo 
Bt [as [ia fis [a2 fn fofo fs [7 Je [s j4 [s [2 |i [o 

AU | AU | AU | AU | AU | AU | AU | AU 


reserved 


Reset | o [e le le [e foo fo JoJo Jo Jo Jo Jo Jo To 


ANA_CDC6 


Field Name Bit Type Reset Description 
Value 


ama [ro [oo rema Oooo 
AUDIO_SADCLA | [15] RW 0x0 Audio ADC PGAL BUF to AOL enable signal 
OL 0 = disable 1 = enable 
AUDIO_SADCRA | [14] RW 0x0 Audio ADC PGAR BUF to AOL enable signal 
OL 0 = disable 1 = enable 


AUDIO_SDACLA | [13] RW 0x0 Audio DACL to AOL enable signal 

OL 0 = disable 1 = enable 

AUDIO SDACHA | [12] RW 0x0 Audio DACR to AOL enable signal 

OL 0 = disable 1 = enable 
AUDIO_SADCLA | [11] RW 0x0 Audio ADC PGAL BUF to AOR enable signal 
OR 0 = disable 1 = enable 
AUDIO_SADCRA | [10] Audio ADC PGAR BUF to AOR enable signal 
OR 0 = disable 1 = enable 
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AUDIO_SDACLA RW 0x0 Audio DACL to AOR enable signal 
OR 0 = disable 1 = enable 


AUDIO_SDACRA RW 0x0 Audio DACR to AOR enable signal 
OR 0 = disable 1 = enable 


Lengt fira [RO foo ees SCS 


7.2.5.2.15 ANA_CDC7 


a pole ee SCENE SCREENS 
ara o 


Type 


SE 
Reset fo [o fo [o fo fo fo fo fo fo fo fo fo fo [o Jo | 
ee EE See 


reserved 


Reset | ofe te te te te tete te fo fo fo fo te fo 


ANA_CDC7 


Field Name Bit Type Reset Description 
Value 


mma [RO [oo Test 
AUDIO_SADCLE | [15] RW 0x0 Audio ADCL to EAR enable signal 
AR 0 = disable 1 = enable 
AUDIO-SADCRE | [14] RW 0x0 Audio ADCR to EAR enable signal 
AR 0 = disable 1 = enable 


AUDIO_SDACLE | [13] RW 0x0 Audio DACL to EAR enable signal 
AR 0 = disable 1 = enable 
AUDIO_SDACRE | [12] RW 0x0 Audio DACR to EAR enable signal 
AR 0 = disable 1 = enable 
AUDIO_SCGHPL | [11] RW 0x0 Audio HPL to CGL enable signal 

0 = disable 1 = enable 
AUDIO_SCGHPR | [10] RW 0x0 Audio HPR to CGR enable signal 

0 = disable 1 = enable 
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AUDIO_SADCLP RW 0x0 Audio ADC PGAL BUF to HPL enable signal 
HPL 0 = disable 1 = enable 
AUDIO_SADCRP RW 0x0 Audio ADC PGAR BUF to HPL enable signal 
HPL 0 = disable 1 = enable 
AUDIO_SDACLP_ | [ 7] RW 0x0 Audio DACL to HPL enable signal 

HPL 0 = disable 1 = enable 
AUDIO_SDACRP RW 0x0 Audio DACR to HPL enable signal 

HPL 0 = disable 1 = enable 


AUDIO_SADCLN | [5] RW 0x0 Audio ADC PGAL BUF to HPR enable signal 
HPR 0 = disable 1 = enable 

AUDIO_SADCRP | [4] RW 0x0 Audio ADC PGAR BUF to HPR enable signal 
HPR 0 = disable 1 = enable 

AUDIO_SDACLN | [3] RW 0x0 Audio DACL to HPR enable signal 

HPR 0 = disable 1 = enable 

AUDIO_SDACRP | [2] RW 0x0 Audio DACR to HPR enable signal 

HPR 0 = disable 1 = enable 

ma [RO [oo [Reena CS 


7.2.5.2.16 ANA_CDC8 


e pele ee e CE TTT TT 


Type 


C 
E CC a a ae 
jee fis [ue [is [ve for fro EE eae 
a GN E PLI 
Type | 


rw D 
mob ere te rer EE 


ANA_CDC8 


Field Name Bit Type Reset Description 
Value 


TOER ERC 


AUDIO_PMIC [15:14] | RW 0x0 MIC to ADC PGA input resistor select 
00 = 20kOhm (006) 01 = 10kOhm (6dB) 
10 = 5kOhm (12dB) 11 = 2.5kOhm (18dB) 
AUDIO_PAUX [13:12] | RW 0x0 AUXMIC to ADC PGA input resistor select 
00 = 20kOhm (0061 01 = 10kOhm (6dB) 
10 = 5kOhm (12dB) 11 = 2.5kOhm (18dB) 
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AUDIO_PHEAD [11:10] HEADMIC to ADC PGA input resistor select 
00 = 20kOhm (0dB) 01 = 10kOhm (6dB) 
10 = 5kOhm (12dB) 11 = 2.5kOhm (18dB) 


AUDIO PLU AIL/AIR to ADC PGA input resistor select 
00 = 20kOhm (0dB) 01 = 10kOhm (6dB) 
10 = 5kOhm (12dB) 11 = 2.5kOhm (18dB) 


feseves Jira [RO [oo [Reeves 


7.2.5.2.17 ANA_CDC9 


C oe [a D Te ls ee EENS 


Type 


fp 
reeset fo Jo o o Jo Jo Jo Jo [> [o fo Jo [oo lo [o | 
fees [fo fet e [7 fo [s [« [2 [2 [1 fo | 


Type 


TEEN E 
Reset |o jo |i jo fo [o jo Jo |i fo [o jo [o jo jo jo | 


ANA_CDC9 


Field Name Bit Type Reset Description 
Value 


TT Yoo [Reeves 


o  ADPGAD SS 10] Audio ADC PGAR Gain control 
G<5:3>=000, G<2:0>= 
000 =-6.0dB 001=-5.25dB 010 = -4.5db 
011 = -3.75dB 
100 =-3.0dB 101=-2.25dB 110=-1.5dB 
111 =-0.75dB 
G<5:3>=001, G<2:0>= 
000=0.0dB 001=0.75dB 010=1.5dB 
011 = 2.25dB 
100=3.0dB 101=3.75dB 110=4.5dB 
111 =5.25dB 
G<5:3>=010, G<2:0>= 
000=6.0dB 001=6.75dB 010 = 7.5dB 
011 = 8.25dB 
100 < 9.006 101=9.75dB 110=10.5dB 
111 =11.25dB 
G<5:3>=011, G<2:0>= 
000 = 12.0dB 001=12.75dB 010 = 13.5dB 
011 = 14.25dB 
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100=15.0dB 101=15.75dB 110 = 16.5dB 
111 = 17.25dB 


G<5:3>=100, G<2:0>= 


000=18.0dB 001=18.75dB 010 = 19.5dB 
011 = 20.25dB 


100=21.0dB 101=21.75dB 110 = 22.5dB 
111 = 23.25dB 


G<5:3>=101, G<2:0>= 


000 = 24.0dB 001 =24.75dB 010 = 25.5dB 
011 = 26.25dB 


100=27.0dB 101=27.75dB 110 = 28.5dB 
111 = 29.25dB 


G<5:3>=110, G<2:0>= 


000 = 30.0dB 001=30.75dB 010 =31.5dB 
011 = 32.25dB 


100 =33.0dB 101=33.75dB 110 = 34.5dB 
111 = 35.25dB 


G<5:3>=111, G<2:0>= 


001 =36.0dB 001=36.75dB 010 = 37.5dB 
100 = 38.25dB 


100 =39.0dB 101 =39.75dB 110 = 40.508 
111 =41.25dB 

AUDIO_ADPGAL | [9:4] | RW Audio ADC PGAR Gain control 

D G<5:3>=000, G<2:0>= 


000=-6.0dB 001=-5.25dB 010 = -4.5db 
011 = -3.75dB 


100=-3.0dB 101=-2.25dB 110=-1.5dB 
111 = -0.75dB 


G<5:3>=001, G<2:0>= 


000 = 0.0dB 001=0.75dB 010=1.5dB 
011 = 2.25qB 


100 = 3.0dB 101=3.75dB 110 = 4.5dB 
111 =5.25dB 


G<5:3>=010, G<2:0>= 


000 = 6.0dB 001=6.75dB 010 = / bd 
011 = 8.25dB 


100 = 9.0dB 101=9.75dB 110=10.5dB 
111 = 11.25dB 


G<5:3>=011, G<2:0>= 


000 = 12.0dB 001=12.75dB 010 = 13.5dB 
011 = 14.25dB 


100=15.0dB 101=15.75dB 110 = 16.5dB 
111 =17.25dB 


G<5:3>=100, G<2:0>= 


000=18.0dB 001=18.75dB 010 = 19.5dB 
011 = 20.25dB 


100=21.0dB 101=21.75dB 110 = 22.5dB 
111 = 23.25dB 


G<5:3>=101, G<2:0>= 


000 = 24.0dB 001 =24.75dB 010 = 25.5dB 
011 = 26.25dB 


100 =27.0dB 101 =27.75dB_ 110 = 28.5dB 
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111 = 29.25dB 

G<5:3>=110, G<2:0>= 

000 =30.0dB 001 =30.75dB 010 = 31.5dB 
011 = 32.25dB 

100 =33.0dB 101=33.75dB 110 =34.5dB 
111 =35.25dB 

G<5:3>=111, G<2:0>= 

001 =36.0dB 001 =36.75dB 010 = 37.5dB 
100 = 38.25dB 

100 =39.0dB 101=39.75dB 110 =40.5dB 
111 =41.25dB 


jeseves [rear [RO [oo Iess OOOO 


7.2.5.2.18 ANA_CDC10 


S EC CC TTT 
EES 


Name reserved 


iP aii as 
[Reset Je Jo |o [o [fo [o fo |o [o fo [o fo |o [o fo fo | 
L E eee 


GË AUDIO DAC Oe DACH reserved 


Type | 


paw RO 
jo jo jo fo jo [o jo fo jo jo | 


ANA_CDC10 


Field Name Bit Type Reset Description 
Value 


EE foa LS 


AUDIO_DACL_G | [15:13] | RW 0x7 Audio DACL PGA Gain control 
000 = mute 001 = -3dB 
010 = -2.5dB 011 = -2dB 
100 = -1.5dB 101 =-1dB 
110 = -0.5dB 111 = 0dB 


AUDIO_DACR_G | [12:10] Audio DACR PGA Gain control 
000 = mute 001 = -3dB 
010 = -2.5dB 011 = -2dB 
100 = -1.5dB 101 =-1dB 
110 = -0.5dB 111 = 0dB 
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7.2.5.2.19 ANA_CDC11 


0x00000048 ANA_CDC11 (0x00000000 


reserved 
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ANA_CDC11 


DH E HS 
fax Jor [oo [os Jæ [or [os [os [= [= Je [a [mo [ro [oo SEN 
[vane [resend] DDD DD DD 


Type 


SSeS 
Reset fo |o fo [o fo fo fo fo fo fo fo fo Jo fo [o Jo | 


fae ps [we [ro fee | [ole fe r el elele [1 ie 


Ze Ia 


Aw Eee 
Reset [o jo fo |o fo |o lo |o Wb 


ANA_CDC11 


Field Name Bit Type Reset Description 
Value 
ina) [RO foo freva ooo 


Audio Driver Lineout left channel PGA Gain 


AUDIO AOL G | [15:12] 


8 98 


Control: 

0000 = mute 
0010 = -30dB 
0100 = -24dB 
0110 = -18dB 
1000 = -12dB 
1010 = -6dB 
1100 = 0dB 
1110 = 6dB 


0001 = -33dB 
0011 = -27dB 
0101 = -21dB 
0111 = -15dB 
1001 = -9dB 
1011 =-3dB 
1101 = 3dB 
1111 = 9dB 


The table below is used to illustrate the pga gain 
before audio PA. For audio PA has 3aB fixed gain 


after the PGA 
0000 = mute 
0010 = -27dB 
0100 = -21dB 
0110 = -15dB 
1000 = -9dB 
1010 = -3dB 
1100 = 3dB 
1110 = 9dB 


0001 = -30dB 
0011 = -24dB 
0101 = -18dB 
0111 = -12dB 
1001 = -6dB 
1011 = 0dB 
1101 = 6dB 
1111 = 12dB 


Audio Driver lineout right channel PGA Gain 
control 


0000 = mute 
0010 = -30dB 
0100 = -24dB 
0110 = -18dB 
1000 = -12dB 
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0001 = -33dB 
0011 = -27dB 
0101 = -21dB 
0111 = -15dB 
1001 = -9dB 
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1011 = -3dB 
1101 = 3dB 
1111 = 908 


1010 = -6dB 
1100 = 0dB 
1110 = 6dB 


feseves HLS 


7.2.5.2.20 ANA_CDC12 


0x0000004C ANA_CDC12 (0x00000000) ANA_CDC12 


JANA_CDC12(Ox00000000) Lan epes 
Bt |st_ |so | 20 [28 | 27 |26 | 25 | 24 [23 | 22 [21 |20 fro [ie [i7 | 16 | 
freseved O o O 


Name reserved 


RO 
Pees fo Jo Jo Jo fo fo JoJo fo fo fo fo fo fo Jo Jo 
STTS fee fr foe fe [7 fo le [+ |e [2 [1 fo 


Ze Ia 


wo o w cee = = 
Reset Jo |o jo [o fo fo jo jo fo jo Jo jo [o fo fo Jo | 


ANA_CDC12 


Field Name Bit Type Reset Description 
Value 


ena foa [RO foo frea ooo 


AUDIO_EAR_G [15:12] | RW 0x0 Audio Driver EARP/EARN PGA Gain control 
0000 = mute 0001 = -33dB 
0010 = -30dB 0011 = -27dB 
0100 = -24dB 0101 = -21dB 
0110 = -18dB 0111 = -15dB 
1000 = -12dB 1001 = -9dB 
1010 = -6dB 1011 =-3dB 
1100 = 0dB 1101 = 3dB 
1110 = 6dB 1111 = 9dB 


AUDIO_HPL_G [11: 8] RW 0x0 Audio Driver HPL PGA Gain control 
0000 = mute 0001 = -33dB 
0010 = -30dB 0011 = -27dB 
0100 = -24dB 0101 = -21dB 
0110 = -18dB 0111 = -15dB 
1000 = -12dB 1001 = -9dB 
1010 = -6dB 1011 =-3dB 
1100 = 0dB 1101 = 3dB 
1110 = 6dB 1111 = 9dB 


AUDIO_HPR_G [ 7: 4] Audio Driver HPR PGA Gain control 
0000 = mute 0001 = -33dB 
0010 = -30dB 0011 = -27dB 
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0100 = -24dB 0101 = -21dB 
0110 = -18dB 0111 = -15dB 
1000 = -12dB 1001 = -9dB 
1010 = -6dB 1011 = -3dB 
1100 = 0dB 1101 = 3dB 
1110 = 6dB 1111 = 9dB 


feseves HEL 


7.2.5.2.21 ANA_CDC13 


e EC CC TTT 


See 
| Reset dE | TaN EES SES ooo EES a ome 
jet [15 [ia [19 [a2 [11 [to [o [es [7 ele [4 js [2 [i [o | 
Tee [Rw Ne 
[Reset [o | o jo œ foe fo [o jo [o jo | 


ANA_CDC13 


Field Name Bit Type Reset Description 
Value 


ma pea pe e pe oA 


Oe CG_HPL SS 7] OxCF Audio Class-G Headphone PA left channel Gain 
control 
G<5:3>=000, G<2:0>= 
000 = -Inf 001=-27dB 010 = -24db 
011 =-21dB 
100 = -18dB 101=-15dB 110=-12dB 
111 = -9dB 
G<5:3>=001, G<2:0>= 
000 =-8.5dB 001 
011 = -7dB 
100 =-6.5dB- 101 
111 = -5dB 
G<5:3>=010, G<2:0>= 
000=-4.5dB 001 = 010 = -3.5dB 
011 = -3dB 
100 =-2.5dB 101= 110 = -1.5dB 
111 = -1dB 
G<5:3>=011, G<2:0>= 
000=-0.5dB 001= OdB 010= 0.5dB 
011= 1dB 
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100 = 1.5dB 101= 2dB 110= 2.5dB 
111 = 208 

G<5:3>=100, G<2:0>= 

000 = 3.5dB 001 = 010= 4.5dB 
011 = 5dB 

100 = 5.5dB 101= 110= 6.5dB 
111 = 7dB 

G<5:3>=101, G<2:0>= 

000 = 7.5dB 001 < 8dB 010= 8.5dB 
011 = 9dB 

100 = 9.5dB 101= 10dB 110= 10.5dB 
G<5:0>=101,110 - 111,111 => 10.5dB 

Audio Class-G Headphone PA left channel Gain 
control 

000 =-0.84dB 001 =-0.72dB 010=-0.6dB 
011 = -0.49dB 

100 =-0.37dB 101=-0.25dB 110 = -0.13dB 
111= OdB 


7.2.5.2.22 ANA_CDC14 


a prela D Je e ea le [a fo [oe [ee 


Type 


EE 
Reset fo |o fo [o fo fo fo fo [o fo fo fo fo fo [o fo 
par eee K K eae ES C a E 
Twe [aw AA ANA ` 
[Reset [o | jojo eee ee ore e 


ANA_CDC14 


Field Name Bit Type Reset Description 
Value 


ma papo e pe ooo 


SE E CG_HPR SS 7] OxCF Audio Class-G Headphone PA left channel Gain 
control 
G<5:3>=000, G<2:0>= 
000 = -Inf 001=-27dB 010 = -24db 
011 =-21dB 
100 = -18dB 101 =-15dB 110=-12dB 
111 = -9dB 
G<5:3>=001, G<2:0>= 
000=-8.5dB 001 < -8dB  010= -7.5dB 
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011 = -7dB 

100=-6.5dB 101= -6dB 110= -5.5dB 
111 = -5dB 

G<5:3>=010, G<2:0>= 

000 =-4.5dB 001 = 010 = -3.5dB 
011 = -3dB 

100=-2.5dB 101= 110 = -1.5dB 
111 = -1dB 

G<5:3>=011, G<2:0>= 

000=-0.5dB 001 = 010= 0.5dB 
011= 1dB 

100 = 1.5dB 101= 110= 2.5dB 
111 = 208 

G<5:3>=100, G<2:0>= 

000 = 3.5dB 001= 

011 = 5dB 

100 = 5.5dB 101= 

111 = 7dB 

G<5:3>=101, G<2:0>= 

000 = 7.506 001= 8dB 010 < 8.5dB 
011 = 9dB 

100 = 9.5dB 101= 10dB 110= 10.5dB 
G<5:0>=101,110- 111,111 => 10.5dB 

Audio Class-G Headphone PA left channel Gain 
control 

000 =-0.84dB 001 =-0.72dB 010 =-0.6dB 
011 = -0.49dB 

100 =-0.37dB 101=-0.25dB 110 =-0.13dB 
111= OdB 


7.2.5.2.23 ANA_CDC15 


S EC CC e 


Ca eee 
[Reset [O Jojo fo io fo feo fo ie fe feo fo le fe | 
Ee eegen E 


reserved 
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Reset | TA C C C C C C fo JoJo Jo Jo Jo Jo Jo Jo 


ANA_CDC15 


Field Name Bit Type Reset Description 
Value 


EREECHEN 


AUDIO NG EN [15] RW 0x0 NG enable control 

0 = disable 1 = enable 
AUDIO_NG_DA_ | [14] RW 0x0 NG_DA enable control 
EN 0 = disable 1 = enable 
AUDIO NG PA | [13] RW 0x0 NG_PA enable control 
EN 0 = disable 1 = enable 
AUDIO_NG_CG_ | [12] RW 0x0 NG_CG LPW enable control 
LPW_EN 0 = disable 1 = enable 
AUDIO_CG_DRE | [11] RW 0x0 Audio Class-G DRE function enable control 
EN 0 = disable 1 = enable 
AUDIO_CG_DRE | [10] RW 0x0 Audio Class-G DRE function HYS enable control 
_HYS_EN 0 = disable 1 = enable 
AUDIO_CG_POP RW 0x0 Audio Class-G depop function enable control 
EN 0 = disable 1 = enable 
AUDIO_CG_POP RW 0x0 Audio Class-G depop function HYS enable 
_HYS_EN control 

0 = disable 1 = enable 


eena a [RO Ju Iess o o oooO 


7.2.5.2.24 ANA_CDC16 


a p ela Je e Je e ee ee e ee 


EE 
Peset El SSES RES SSES SSES ES SS 


GE 


Gr 
AUDIO | AUDIO_POP_ = 
a i : 
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ANA_CDC16 


Field Name Bit Type Reset Description 
Value 


AUDIO_POP_CH è RW Audio HP pop-noise reductoin charge velocity 
G_S control signal 00000000 = auto 00000001 = 
1x 
00000010 = 2x 00000100 = 4x 
00001000 = 8x 00010000 = 16x 
00100000 =32x 01000000 = 64x 
10000000 = 128x 


5: 8] 
AUDIO POP EN | [7:6] Audio HP pop noise reduction enable signal 
00 = disable 01 = enable charge 
10 = enable discharge 11 = hold mode 
AUDIO_POP_T S Audio HP pop noise reduction enable signal 
000 = 0.12ms 001 = 0.25ms 
010 =0.5ms 011 =1ms 
100 = 2ms 101 = 4ms 
110 = 8ms 111 = 16ms 
AUDIO_POP_CH Audio HP pop-noise reductoin charge resistor 
GR_PD mode power down signal 
0 = power up 1 = power down 
AUDIO POP GO Audio HP pop-noise reductoin charge soft control 
FTCHG_EN enable signal 
0 = disable 1 = enable 


Let [ro [RO [oo Iess oo oo 


7.2.5.2.25 ANA_CDC17 


Ca pels CC CC EC 


Type 


ER 
Frese fo Jo JoJo fo fo JoJo fo fo fo [oo fo Jo ]o 
fee [vs [vw [ro foe [ov [oo fo fe [7 [os GR [« fo [2 [1 fo 
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POP_CH 
G_V 


Type 


ee 
Reset Jo jo [o Jo fo [o Jo fo fo [o Jo jo [o fo fo jo | 


ANA_CDC17 


Field Name Bit Type Reset Description 
Value 


ena [ive o Joo Sree o OO 


AUDIO POP CH | [15:14] | RW 0x0 Audio HP pop-noise reductoin charge residual 
G_V voltage control signal 

00 = 0.5mV 01 =1mV 

10 = 2mV 11 = 4mV 


eena eo [RO [oo reee o oooO 


7.2.5.2.26 ANA_CDC18 


S EC E E EE AEE 


Type 


ER 
reese fo Jo Jo Jo fo fo Jo Joo eee 
fee [vs [we [ro fee fw [ole fe [7 6 GR [+ |e [2 [1 fo 


AWN 
Reset [o jo Tech WRT Jo jo jo jo jo fo jo fo fo fo | 


ANA_CDC18 


Field Name Bit Type Reset Description 
Value 


[sever TREES 


AUDIO CG HPL | [15: 8] RW 0x0 Audio Class-G calibration left channel input 
_DCVI 

AUDIO_CG_HPR | [7:0] Audio Class-G calibration right channel input 
_DCVI 


7.2.5.2.27 ANA_HDTO 


0x00000068 ANA_HDTO (0x00000300) ANA_HDTO 
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Name reserved 


Type 


hess 
Reset fo [o fo [o fo fo fo fo [o fo fo fo fo fo [o Jo | 
ee EE E 


AUDIO_V2ADC_SE 
L 


D 
Se 


mez fo e e e e fo 


7.2.5.2.28 ANA_HDTO 


SL8541E Device Specification 


reseed o O 


AUDIO_HEAD_SBU 


pw fol 


Field Name Type Reset Description 
Value 


a a o foo S 


AUDIO_V2ADC_ | [1 = 
EN 


AUDIO V2ADC__| [14:14] 


SEL 
AUDIO HEAD IN | [10] RW 0x0 
S_PD 

RW 0x3 


AUDIO HEAD IN 


AUDIO HEADDE 
TECT_PD 


Spreadtrum Communications, Inc., Confidential and Proprietary 


| Reserved ` 


Audio signal input to AuxADC enable signal 
0 = disable 1 = enable 


Audio signal input to AuxADC select 
0000 = disable 0001 = HEADMIC_IN 


0010 = GND_DET 0011 = 
HEADSET_L_INT 


0100 = HEAD DRO L 
0110 = VDDAO 

1000 = CPVDD 

1010 = AUXMICBIAS 
HEADMICBIAS 

Head microphone insert detect circuit power 
down signal 
0 = power up 


0101 = VDDVB 
0111 = VDDPA 
1001 = MICBIAS 
1011 = 


1 = power down 

Head microphone insert detect circuit vref voltage 
select signal (VDDIO=2.8V) 

00 =2.7V 01 =2.5V 

10 =2.3V 11=2.1V 


Audio head microphone detect circuit power down 
signal 


0 = power up 


1 = power down 
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GRSPREADTRUM' 


AUDIO_HEAD_S 
DET 


AUDIO_HEAD_S 
BUT 


SL8541E Device Specification 


Audio headset insert detect voltage select signal 


(VDDIO=2.8V) 


00 = 2.7V 
10 =2.3V 


01 =2.5V 
11=2.1V 


Audio head microphone button pressed detect 


voltage select signal (VDDIO=2.8V) 


0000 = 1.0V 
0010 = 0.9V 
0100 = 0.8V 
0110 =0.7V 
1000 = 0.6V 
1010 = 0.5V 


0001 = 0.95V 
0011 = 0.85V 
0101 =0.75V 
0111 =0.65V 
1001 =0.55V 
1011 =0.45V 


1100 = 0.4V 1101/1110/1111 = forbidden 


feseves [ro [RO [oo [reeves CS 


7.2.5.2.29 ANA_HDT1 


C oe e G [es = ee [2 GR C [ee 


EE 
[Reset [o Jo Jo fo fo fo fo jo fo fo fo fe jo fo fo fo | 
EE E E R CE 


reserved 


AEE Ce E uk reest: 


ANA_HDT1 


Field Name Type Reset Description 
Value 


[reserved ` ` [31:16] S a se | Reserved ` 
AUDIO_GND_DE | [15] Audio GND_DET pull up power down signal 
T_PU_PD 0 = power up 1 = power down 
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AUDIO_HEAD_L_ | [14] RW 0x0 Audio Head_L_INT pull up power down signal 
INT_PU_PD 0 = power up 1 = power down 


AUDIO_HEAD_IN | [13:12] | RW 0x0 Audio Headphone jack type select (Head_L_INT) 
S_TYPE 00 = Tie High 01 = Tie Low 
10 = No Spring 11 = forbidden 
AUDIO HEAD A | [11] RW 0x0 Headmic APP function enable signal 
PP_EN 0 = disable 1 = enable 


AUDIO_HEAD_A | [10: RW 0x1 Headmic APP function Gain control 
PP_G 00 = 34dB (*50) 01 = 40dB (*100) 
10 = 43.5dB (*150) 11 = 46dB (*200) 


AUDIO HEAD A | [8: RW 0x2 Headmic APP function frequency control 
PP_P 00 = 100kHz 01 = 85kHz 
10 = 70kHz 11 = 60kHz 


eena fea [RO Ju reee oooO 


7.2.5.2.30 ANA_HDT2 


S pele ee e e e e e e eE 


EE 
| Reset dE Fe aR Fenn ot Fema |e aa Fane E eee EES ES 
ee ee ee ee ee 


AUDIO | 
MPD GI reserved 
ANA_HDT2 


Field Name Bit Type Reset Description 
Value 


ena Sona o oo Sree o OO 


AUDIO_IMPD_C | [15] RW 0x0 Headset Impedance detect CUR enable signal 
UR_EN 0 = disable 1 = enable 
AUDIO_IMPD_BU | [14] Headset Impedance detect BUF enable signal 
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SL8541E Device Specification 


L E T E E E 


AUDIO_IMPD_AD 
C_EN 


AUDIO_IMPD_AD 
C_RST 


AUDIO_IMPD_ST 
ER ) 


AUDIO_IMPD_ST 
EP_T 


AUDIO_IMPD_RE 


Headset Impedance detect CHOP enable signal 
0 = disable 1 = enable 


Headset Impedance detect ADC enable signal 
0 = disable 1 = enable 

Headset Impedance detect ADC reset enable 
signal 

0 = disable 1 = enable 

Headset Impedance detect step select (128 
steps) 

00 = 1.6uA 01 =0.8uA 

10 = 0.4uA 11 =0.2uA 

Headset Impedance detect step time select (128 
steps) 

00 = 0.5ms 01 =1ms 

10 = 2ms 11 = 4ms 


Headset Impedance detect ref resistor select 


FR 00 = 4k 01 = 2k 
10 = 1k 11 =0.5k 


AUDIO_IMPD_R1 : RW Headset Impedance detect measure resistor 


select 
00 = 5k 01 = 10k 
10 = 20k 11 = 40k 


feseves aa [RO [oo Iess OOOO 


7.2.5.2.31 ANA_STSO 


ES EE CC E Sne 


Type 


SSS 
Reset fo [o fo [o fo fo fo fo fo fo fo Jo fo fo fo Jo | 
S E A E EES 


reserved 
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ANA_STSO 


Field Name Bit Type Reset Description 
Value 
gina [RO [oo Tars o 

AUDIO OTP ELA | [15] 0x0 Audio over temperature protection circuit alert 
G signal 

0 = normal 1 = over temperature 
AUDIO_IMPD_AD | [14] 0x0 Audio IMPD current charging stable flag 
D_DONE 0 = charging 1 =charging stable 
AUDIO_IMPD_SU | [13] 0x0 Audio IMPD current discharging stable flag 
B_DONE 0 = discharging 1 = discharging stable 
AUDIO_CG_HP_ | [12] = Class-G calibration data valid signal 
DVLD = | = not valid 1 = data valid 
AUDIO HEAD B | [11] Audio head microphone button press alert signal 
UTTON (need software anti-dither) 

0 = normal 1 = button press 


AUDIO_HEAD_IN | [10] Audio head microphone insert alert signal (need 
SERT software anti-dither) 

0 = normal 1 = plug in 
AUDIO_HEAD_IN Audio head microphone insert alert signal (need 
SERT_2 software anti-dither) 

0 = normal 1 = plug in 
AUDIO POP EL | [8:7] Audio HP pop-noise reductoin charge alert flag 
AG 00 =charging/discharging 01 = half finished 

10 = three quarters finished 11 = near finished 
AUDIO_OVP_FL Audio battery over voltage protection circuit alert 
AG signal 

0 = normal 1 = over voltage 


AUDIO_STSO Hts} Inn Joo | Reserved for further use 
(#0) [RO foo [Rea Oooo 


7.2.5.2.32 ANA_STS1 


0x00000078 ANA_STS1 (0x00000000) ANA_STS1 


ANA STSI O 
Bt [s1 |so |29 |2 |27 |26 |as | 24 [23 | 22 [21 |20 fro fis [i7 [i6 
(eeneg 


Name reserved 


Type 


Pi Sees 

Reset fo [o fo [o fo fo fo fo fo fo fo fo fo fo [o Jo | 
CAASA 
[reserved S 


AUDIO DRV _OCP FLAG reserved 


Te Ing EE 
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ANA_STS1 


Field Name Bit Type Reset Description 
Value 


emna fona o foo fea OoOO 


AUDIO DRV OC | [15:6] 0x0 Audio Driver over current protection circuit alert 
P_FLAG signal 
12'h0 = normal others = abnormal 
<9:8> for PA 
<7:6> for AOR <5:4> for AOL 
<3:2> for Earphone <1:0>for Headphone & 
Class-G 
(or [RO [oo [Resend 


7.2.5.2.33 ANA_STS2 


C of Je le e = eS 2 [a [oe ele 
EE 


Name reserved 


EEN 
s fo [o Jo Jo Jo Jo fo Jo [oo Jo Jo Jo fo Jo [o | 
fx [os fs fos fe [ns foo fe fo [7 fe fs fo |e [2 | fo | 


mO O ANNANS L 
Reset fo [o Jo jo fo fo fo jo jo jo fo jo fo fo [o [o | 


ANA_STS2 


Field Name Bit Type Reset Description 
Value 


emna fona o foo fea Oo 


AUDIO CG HPL | [15:8] 0x0 Audio Class-G calibration left channel output 
_DCVO 

AUDIO CG HPR | [7:0] D Co Audio Class-G calibration right channel output 
_DCVO 


7.2.5.2.34 DANGL 


0x00000080 DANGL (0x00000000) DANGL 


De, 
=t [s1 [so |æ | 28 [27 [26 | 25 | 24 [29 | 22 | 21 | 20 [19 [is | 17 fre | 
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e IR 

Preset fo Jo p [o Jo Jo Jo Jo fo [oo JoJo ojo [a | 

fae [os [4 fro [re fs fo fo fe [7 [o [s [« [o [2 [1 fo | 
AU 


~ | reserved 
A 


S a 


Preset fo o o 


DANGL 


Field Name Bit Type Reset Description 
Value 


ena foa o foo frea ooo 


AUDIO_DANGL [15] RW 0x0 Dac noise gate control for left channel: 0 : no 
noise, 1: noise 


fesened fea [RO Joo [Resenes oo 


7.2.5.2.35 DANGR 


Cal pelee le s EEEE ee 
e o OSS 
Preset [o Jo Jo Jo Jo Jo Jo Jo Jo [oo [ojo fo Jo fo 
far [os [ue [ro [oe [os ee fo [s [« fo [2 [+ [0 


DI 


reserved 


O_ 
DA 
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Field Name Bit Type Reset Description 
Value 


m CN o foo S 


AUDIO_DANGR = Dac noise gate control for right channel: 0 : no 
noise, 1: noise 


[reserved ` ` na: 0) [Ro (pap |Reseved ` Reserved 


7.2.5.2.36 DRE 


0x00000088 DRE (0x00000000) 


EE E 
fax Jo [oo [eo [ze [er [os [os Ja [oo [oe [mi [oo [oe Jo SEN 


EE 
eer e erer e ee 
jet KREESSER |to fe |e [7 [es [5 [4 js [2 [i fo | 

AU 


reserved 


Type 
Peset [o jo [o [o fo [o fo [o jo [o jo jo jo jo jo jo | 


DRE 


Field Name Bit Type Reset Description 
Value 


[reserved ` ` bei [Ro foxo |Reseved | Reserved 


AUDIO_CG_GUP ee SH Audio 6.5MHz DRE Gain update Enable signal 
DT_EN 


fesenes [ror [RO [oo Jae oo OOO 


7.2.5.2.37 DIG_CFGO 


e pelee CC TT 
fees 


reserved 
type TBG 
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"esot Je [o loi Jo fo [o |o Jo jo [fo fo Jo | 
SES HS BR E REN 


en 


[Reset | 92999 


DIG_CFGO 


Field Name Bit Type Reset Description 
Value 


a o foo fe 


audio_ngc_sel T audio noise gate control select 
1: noise gate signal from PAD 
0: noise gate signal from ADI block 


audio. adie loop_ | [14] audio adie loop enable 
en 1: enable 
0: disable 


audio loop map | [13] audio adile loop mapping select 
sel 1: mapping with rotation 
0: no rotation 


adc_en_r [12] audio adie ADC path right channel enable 
1: enable 
0: disable 

dac_en_r [11] audio adie DAC path right channel enable 
1: enable 
0: disable 

adc_en_| [10] audio adie ADC path left channel enable 
1: enable 
0: disable 


audio adie DAC path left channel enable 
1: enable 
0: disable 


Reserved 


7.2.5.2.38 DIG_CFG1 
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er [= [a [7 = = ee 2 [eo ee 


Type 


PRO 
"eoet ee 


fee [vs [we [ro foe fv [oe fe |r elbe [+ fo [2 [1 fo 
we [rw fw fw C o S 
reeset fo o le [o lo e e e e e 


DIG_CFG1 


Value 
emna ema [RO foo aeeoo S SSS 
feseves fisa [eo foo free OOo 


7.2.5.2.39 DIG_CFG2 


e pala e e e e eee e ee 


Tee eee 
Reset fo [o fo [o fo fo fo fo fo fo fo fo fo fo [o Jo | 
SE ERR A EE HE 


OVP_PD_THD | OVP_PRECIS 


[Reset fo [o | Ge 
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DIG_CFG2 


Value 
[eserves fema [RO [0 [Revved SSCS 
fove-po_to [uara [RW [oe ET 
ae [ria [rw [oo [ove roectine sented cea) 


AUD_CLK_SEL 


PA_SHUTDOWN 
_EN2 


PA_SHUTDOWN 
_EN1 


PA_SHUTDOWN 
_ENO 


LOR_SHUTDOW 
N_EN 


LOL_SHUTDOW 
N_EN 


EAR_SHUTDOW 
N_EN 


HP_SHUTDOWN 
_EN 


audip protect clock select 0: 32K , 1: 1k 


PA shutdown enable for pa ovp 
1: shutdown control enable 
0: shutdown control disable 


[7] 


PA shutdown enable for pa otp 
1: shutdown control enable 
0: shutdown control disable 


PA shutdown enable for pa ocp 
1: shutdown control enable 
0: shutdown control disable 


CH 


AOR shutdown enable 
1: shutdown control enable 
0: shutdown control disable 


AOL shutdown enable 
1: shutdown control enable 
0: shutdown control disable 


EAR shutdown enable 
1: shutdown control enable 
0: shutdown control disable 


HP shutdown enable 
1: shutdown control enable 
0: shutdown control disable 


Let [ro [RO [oo Iess oooO 


7.2.5.2.40 DIG_CFG3 


e pala e e Ds [os [ee [ele be le 
ema 


Type 


EE 
Ze ee eee 
a fis frs fis i2 fn ee [s je [s Je [1 Jo 
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DIG_CFG3 


Field Name Bit Type Reset Description 
Value 


gina [RO [oo [Reseed oo 
LOR_SHUTDOW | [15] 0x0 AOR shutdown clear 
N_CLR 1: clear AOR shutdown, recovery AOR en 
LOL_SHUTDOW | [14] 0x0 AOR shutdown clear 
N_CLR 1: clear AOL shutdown, recovery AOL en 
EAR_SHUTDOW | [13] 0x0 EAR shutdown clear 
N_CLR 1: clear EAR shutdown, recovery EAR en 
HP_SHUTDOWN | [12] 0x0 HP shutdown clear 
_CLR 1: clear HP shutdown, recovery HP en 
PA_SHUTDOWN | [11] 0x0 PA shutdown clear 
_CLR 1: clear PA shutdown, recovery PA en 
AUD_INT_CLR | [10:3] In foxo | Audio int clear 

(20) [RO foo [Resen CS 


7.2.5.2.41 DIG_CFG4 


0x0000009C DIG_CFG4 (0x00000000) DIG_CFG4 


Deca 
fax Jor [oo [29 Je [27 [oo [os e [oo e e [oo [os e r TS 


EEN 
Peeves fo Jo Jo Jo JoJo fo [ojo fo fo fo fo T 
feos [rs fo fe [ns foo fe fo [7 fe fs [« fo [2 [i fo | 
aw 


Aw ` 
Reset fo |o jo [o fo fo jo jo [o jo fo jo jo fo fo [o | 


DIG_CFG4 
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Field Name Bit Type Reset Description 
Value 


ERREECHEN 


esena HTS 


7.2.5.2.42 DIG_STSO 


Ca EC TTT] TTT T 


LT 
[Reset T [oo fo fo jo fo fo fo fe D fo fe fo | 
Bt KE frs fis RER fofo fs |7 fe [s j4 [s Je [1 Jo 

LO | LO | EA | HP 

S 


HU 
TD | AUD_IRQ_RAW reserved 


frolro[ro[ro NJ ` 
Reset [o jo fo [o jo |oe{®ñjo jo jo jo jo |o Wb 


DIG_STSO 


Field Name Bit Type Reset Description 
Value 


[reserved ` ` bei [Ro foxo [Reserved | | Reserved ` 


SE SHUTDOW ee SH lor shutdown status 
oC ane gi SS lol shutdown status 
SCH _SHUTDOW LD SC ear shutdown status 


HP_SHUTDOWN na (po foxo | hpshutdownstaus = hp shutdown status 
PA_SHUTDOWN mof m f pa shutdown status 


AUD_IRQ_RAW e 3] 
Gi  DOp Ir, 
Ovp_irq, 
otp_irq, 
pa_ocp_irq, 
lor_ocp_irq, 
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lol_ocp_irq, 
ear_ocp_irq, 
Gë ocp_irq 


| nn T) 


7.2.5.2.43 DIG_STS1 
a pele [oe G To ls ee GR C3 [oe Pee 


a 
reeset fo Jo fo Jo Jo Jo Jo Jo [> [oo JoJo Jo [0 [0 | 
w [slee [etn [ole fe [7 [> [s [« [s [2 [1 fo | 


ROR 
Rese |o jo |o jo fo [o jo [o jo fo jo jo [o jo jo jo | 


DIG_STS1 


Field Name Bit Type Reset Description 
Value 


emes fera fro foe fem 


AUD_IRQ_MSK SS 8] 

EE 
ovp_irq_msk, 
otp_irq_msk, 
pa_ocp_irq_msk, 
lor_ocp_irq_msk, 
lol_ocp_irq_msk, 
ear_ocp_irq_msk, 
= ocp_irq_msk 


A | T E, 


7.3 12S Serial Interface 


7.3.1 General Features 


There are three groups of I2S interface signals between the audio codec and the VBC block, two 
groups are for the ADC channels, and the other is for the DAC channels. 125 serial communication is 
performed via three one-bit signals: a clock signal, a data signal and asynchronization signal. 


The three groups of I2S serial interface signals are defined as in Table 8-4. 
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Table 7-8 12S interface list 


e Master and Slave Audio Codec is the master of the serial interface, meaning that the audio 
codec initiates data transmission. For the ADC channel, the three signals ADC_BCLK, 
ADC_LRO, ADC_SDATA are all output from audio codec to VBC interface. For the DAC 
channel, DAC_BCLK and DAC_LRO are output from audio codec to VBC interface, and 
DAC_SDATA, which is generated on DAC_BCLK and DAC_LRO by VBC interface, is output 
from VBC interface to audio codec. 

e Synchronization For the ADC channel, ADC_LRO and ADC_SDATA are generated on 
ADC_BCLK falling edge by the audio codec, and to ensure a data transmission robust to 
setup/hold requirements, VBC interface samples ADC_SDATA on the rising edge of 
ADC_BCLK. On the other hand, for the DAC channels, DAC_LRO is generated on 
DAC_BCLK falling edge by the audio codec, so VBC interface also generates DAC_SDATA on 
DAC_BCLK falling edge, and the audio codec samples DAC_SDATA on DAC_BCLK rising 
edge. 

e Frequency Relationship The audio codec MCLK (Main Clock) frequency is equal to 12 
MHz, and for different audio sampling frequency, Fs, the frequency of BCLK is different. The 
mean frequency of LRO is equal to Fs, but the delay between two LRO may vary (one BCLK 
cycle difference max) when Ts (= 1/Fs) is not an integer multiple of MCLK period. For 
instance, if Fs = 44.1 kHz and BCLK frequency is equal to 3 MHz, the mean LRO period is 
equal to 68.02721... BCLK periods, and so the number of BCLK cycles between two LRO 
high-levels varies between 68 and 69. Table 7-5 describes the relation between MCLK, Fs and 
BCLK frequency. 


The serial interfaces can work in two modes: DSP mode or 125 mode. The mode is selected through 


the VB_AICR register described in Section 8.6. The following two sections describe the two serial 
interface modes in detail. 


7.3.2 DSP Mode Timing 


In DSP mode, DAC_LRO or ADC_LRO signal is a one DAC_BCLK or ADC_BCLK cycle high-level 
pulse. DAC_SDATA or ADC SDATA transmission has to start one BCLK cycle after LRO rising edge, 
left channel first, from MSB to LSB, then right channel, from MSB to LSB. There is no delay between 
left and right channel transmission, so word length (16 bits data width) must be taken into account 
when transmitting or receiving data. The ADC is mono channel, the same data are sent twice in each 
cycle. The following two figures show the timing of the DSP interface modes. 
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Average value = 1/Fs 
Max jitter = 1 BCLK cycle 


Lei > 
ADC_BCLK | Ls | Ld | | Ke | 
ADC_LRO | | | d | i i | 
ADC_SDATA “Pe Ter] ER 
L va 
Mono channel data Mono channel data 
Figure 7-2 ADC serial interface timing in DSP mode 
Average value = 1/Fs 
Max jitter = 1 BCLK cycle 
ra Leg 
DAC_BCLK | | ee | | | L L Lae i 
DAC_LRO i i i l | 
DAC_SDATA l j o 
La >a 
Left channel data Right channel data 


Figure 7-3 DAC serial interface timing in DSP mode 


7.3.3 I2S Mode Timing 


In 125 mode, DAC_LRO or ADC_LRO signal high-level duration is 32 BCLK cycles, and low-level 
duration is the remaining BCLK cycles, that is, LRO period in BCLK of the current LRO cycle minus 
32. Therefore, duty cycle of LRO is different from 50%. DAC or ADC SDATA transmission has to 
start one BCLK cycle after LRO edge. 


For DAC channels, right channel data are sent after the LRO rising edge, MSB first. Left channel 
data are sent after the LRO falling edge, MSB first. The ADC is mono channel, and the same data 
are sent twice in each cycle. Depending on data word length (16 bits supported only), SDATA is 
filled with ‘0’ until next channel transmission. The following two figures show the timing of the 12S 
interface modes. 


Average value = 1/Fs 
Max jitter = 1 BCLK cycle 


EI 
32 BCLK cycles >< Remaining BCLK cycles 
ADC_BCLK La | Le l feed feos 
ADC_LRO CN II PR} — 
E Se LI Sei 
< > "e | 
Mono channel data Mono channel data 
Figure 7-4 ADC serial interface timing in 12S mode 
Average value = 1/Fs 
Max jitter = 1 BCLK cycle 
EI 
32 BCLK cycles >< Remaining BCLK cycles 
DAC_BCLK = | ke l = i ! l i 
DAC IRO l | | | l | ! | | 
SEPAREN Se d SEI 
NN ah 
Right channel data Left channel data 
Figure 7-5 DAC serial interface timing in 12S mode 
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7.4 VBC Interface 


7.4.1 Overview 


The VBC module is designed as a digital interface, for software control and data handling with Audio 
Codec. Digital high-pass IIR filters, SRC, digital gain, side tone module and loop path are also 
implemented in VBC for special applications. 


7.4.2 Features 


e APB bus is supported in VBC module interface, used to access the same VBC 

control registers 

Support Four ADC channels 

Support two DAC channels 

Support two more DAC interface for software 

Support mute digital gain mix of DAC and external DAC 

Slave IIS serial interface for ADC and DAC channels with Codec or other masters 

like FM and BT 

Support 5 groups of ADC/DAC IIS interface selected by software 

4 320x24 FIFO are used as ADC data buffer. 

4 320x24 FIFO are used as DAC data buffer. 

Support DMA access 

DAC SRC is implemented for converting sample rate 

DAC 6th-order IIR filter are designed for application such as high-pass filter and 

EQ 

DAC auto-level control(ALC) is supported 

Another 4'"-order IIR filter are implemented as EQ, and the position of the 4"- 

order EQ can be configured to be in front of ALC or behind ALC 

DAC noise gate is implemented 

DAC digital gain is supported 

Two channel data of DAC can be mixed by different ways 

DAC output limit is supported 

DAC output can be selected as 16 bits or 24 bits 

ADC SRC is implemented for converting sample rate 

ADC digital gain is supported 

Side tone is supported 

High-pass filter is included in side-tone 

Two channel data of side tone can be mixed by different way 

ADC input signal can be sent to DAC through side tone, mixed with DAC data at 

two positions 

DAC output signal can loop to ADC 

e ADCO01 and ADC23 interrupts will be sent to software if one ADC FIFO is almost 
full 

e DAC interrupt will be sent to software if one DAC FIFO is almost empty 


7.4.3 Function Description 


APB bus is able to access VBC control register. Through configuring register, six channels ADCO, 
ADC1, ADC2, ADC3 DACO and DAC1 can be shut down independently. All VBC function modules 
work at 26M clock, which can also be shut down. Interrupt will be sent to software after the data in the 
FIFO is almost full for ADC channel, or almost empty for DAC channel. 
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DMA hardware channel is provided for ADC and DAC respectively. Instead of interrupt, DMA request 
will be sent to DMA after the data in the FIFO is almost full for ADC channel, or almost empty for DAC 
channel. 


Async-F IFO is implemented at the boundary of 125 clock domain and the VBC function clock domain. 


One of the five group 125 interface is selected to be connected with VBC. 


7.4.3.1 Path Control and Function Module 
Dgmixer x 
i +/0 +/-/0 1 Sek 
A N r — p 
>e geao Pee d EN - R, K) K. 
°| macl o lT + c 7 : 
a vo R PR l Q + G c I — 
z SRC | E +/-/0 6 ` ` +/-/0 Ir a H S F d x 
LR Lë Ge P fr > 4 >| u KO > 0 
0 7 A 
F | i side tone 
L Lämmes | FM 
0 ! o gg, ` a ES 
F 1 
R- 24bit: l x 
0 | 
A 
S adc ant 
B s S yt? 
vi a eu La 
I 
L- p ra U A 
a r X) a Fa K Le S Xl 
R I = Lei 
i KP S a A M 
ra H p ra SC) a u Le La In Le 
È x [ao 
F D a " 
Va 
ail D a U a Lea E" EI 
0 a“ E si |Fl Oi 
Q R I _ Ire 
F n 6 c| |F s 
aR L La Q) La U i Ho N 
p e— e y ra 
0 
<t—0 
adc_dg |__| 


Figure 7-6 VBC Path Control 


The figure above describes all VBC data flow paths. Except the direct DAC and ADC paths, several 
loop paths are added for different application. 


7.4.3.1.1 ADC loop to DAC 


Side tone module is implemented between ADC and DAC path, and through the side tone module and 
an Sync-FIFO, ADC data can loop to the DAC channels, either to the input of DAC EQ6, or output of 
the DAC channels, added or subtracted by the DAC data. The FIFO depth is 8 


7.4.3.1.2 DAC loop to ADC 
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The output of DAC can also loop to ADC path, into the ADC digital gain module 


The input data of each ADC channel can be selected between the two input channel. 


7.4.3.1.3 


Digital Gain (DG) 


A digital gain is implemented for each DAC and ADC channel, and the gain coefficient DG[6:0] is 
parsed as the figure below. 


7.4.3.1.4 


Gi = DG[2:0] = 0,1,2,3,4,5,6,7 
Y 

G0.75[Gi] = [ 128 117 108 99 90 83 76 70 ] 
M = DG[6:3] = 0,1,2,3,4,...15 


| GO.75(Gi] | 
| | 24bits 
16bits | (DAC) 
+ 
iN ; l6bits 


i (ADC) 


Figure 7-7 VBC Digital Gain 


Mixer 


The mixer module is implemented in DAC channel and before Side tone function module. The left and 
right channel data input to the mixer, and different mixing operation will be implemented according to 
the control registers. 
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+1/-1 
L : e 
0 +1/-1 
R X -R 
Figure 7.4-4 VBC Mixer 
7.4.3.1.5 eh order EQ 


The 6th-order IIR high-pass filter is showed in the figure below. The filter is grouped into 3 parts. Each 
partis a 27 order IIR, and implemented in one module, named vbhp_s01.v, vohp_s23.v and 
vbhp_45.v. In each 2"°-order IIR, the two channel data share the hardware, so after a valid-in signal, 
the DACO data are processed first, and then the DAC1 data are processed. After DAC1 data 
processing finishes, the valid-out signal is generated. All the coefficients of the filter are 24bits, and 
configured in the control registers 

All the data during IIR processing are 34bits. The input 16bits data are left shifted 16bits and extended 
2 bits to be 34bits, and the output data are 28bits for ALC module processing or directly to EQ4. 
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so B00 A0_0 s1 "T AOI 
5512 >>15 KL el E S512 (x) 3315 (+) >x 


34bits 
Si 
{2'b00, D[31:0] } Z 


B10 -Al_0 Bii -Al_l 
S315 >>15 3315 ee 5515 
B20 -A2_0 B21 A -A2_1 
>>15 P| >>15 oe >> 15 abe 
DO 3 


<<16 


R 


Z Zz! | 
-Al_2 -Al_3 
B12 B13 EE 
| 
15 >15 <T T 
LT C) 
B22 -A2_2 B23 -A2_3 
>>15 > >>15 >>15 >>15 
BO_4 A0_4 S5 BO_5 A0_5 S6 
34bits 28bits 
PG Nee — >) L elen "iert?" 
A A 
Ech Es 
Al A A Al 5 
BIL 1 BL 3 
>>15 >>15 Ep Ke: 5515 
Za Zz 
B2_4 -A24 B2_5 A -A2_5 
>>15 H >>15 SS >>15 AOS >>15 Ba 


Figure 7.4-5 VBC 6-order DAC IIR filter 


Note: whether EQ4 or ALC is after EQ6 is controlled by control register 


7.4.3.1.6 4"-order EQ 


The 4"-order IIR high-pass filter is just implemented by the first section of 2™ order IIR and the third 
section of 2"-order IIR. 
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7.4.3.1.7 ALC 


As for the ALC module, please refer to the document “VBC_ALC Design Specification’. 


The 8bits hp_limit control register is for the output limit logic. The output signal also can be limited to 
an expected value, and the value is hp_limit[7:0]<<16+16’hFFFF. 


7.4.3.1.8 Side Tone 


The side tone module includes a high-pass filter and a digital gain. The coefficient N[3:0] of the high- 
pass filter should be configured by software. The digital gain of side tone is the same with the DAC 
and ADC channel digital gain. 


1- Z! Gi = DG[2:0] = 0,1,2,3,4,5,6,7 
h(z) = (1-1>>(N+1) T ————_ > 
1- (-1>>N) Z" G0.75[Gi] = [ 124117 108 99 90 83 76 70 ] 
M = DG[6:3] = 0,1,2,3,4,...15 
N= HPF[3:0] = 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 


Seat er ee 8 e rre = 


a a ee | GO0.75[Gi] 
124bits ! 24bits 16bits! i 
p l 

` >| <<7 e az i >>(M+3) [Aw 

16bits | l l 

l I : 

| SND geet 
(Ee 24bits 

HPF by-pass 16bits 
» >>! 
Figure 7.4-5 VBC Side Tone 
7.4.3.1.9 DAC SRC 
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Basic function of DAC SRC for audio with X1 , X2, X4 


32K/44.1K/48K 
eel 32K/44.1K/48K 
16K/22.05K/24K 2 SRC 2K/44. 
Gett ei FIR = 
U2 
Dac | 163 
8K/11.025K/12K 4 SRC 
"ol >| FIR 
U4 
Basic function of DAC SRC for audio with X1, X44.1/32, X44.1/48 
44.1K 
44.1K 1 
195 
32K, 96K L 
Pp > FIR | | | 
U3_32K | 788K | 
FIR FIR 
ig [7] G.K f (S N U49_288K Wed 
195 | || | 
| | | | 
48K 
lu | FR 96K 
T U2_48K 


Figure 7-14 VBC DAC SRC 


DAC SRC support to convert the input DAC signals of all sample rate to 44.1k, and for different input 
sample rate, the configuration of the control register is different. Generally the DAC SRC module 
includes two part, the first part invert the input sample rate to be X1, X2 or X3, which will be one of 32k, 
44.1k or 48k, and the second part will continually convert to 44.1k finnaly. 


7.4.3.1.10 ADC SRC 


Basic function of ADC SRC for audio with X1, X44.1/32 , X44.1/48 


44.1K 
44.1K SS 
195 
32K, 96K | | | 
=e r ri PIR | | d | 
U3_32K | 288K 
FIR FIR 
One "| U3_96K || Ig WIEN "VE" I 
os | || | 
| | | | 
48K 
‘$j 2 H FIR 96K 
j U2_48K 
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Figure 7-15 VBC ADC SRC 
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The ADC SRC module is just the second part of DAC SRC, so the input sample rate of ADC channel 
should be one of 32k, 44.1k or 48K. 


For the DAC SRC and ADC SRC design, please refer to the “VBC DAC SRC Design Specification” 
and “VBC ADC SRC Design Specification’. 


7.4.3.1.11 


Notch tone ( NCH ) 


HPF_L Notch_L 


=) E 
PT level +4-/0 
Build t —— pp PT_level_L 
[eee asec 
Release_t —— Tl 
Hold t ——> z ke ~ | 
ipa oral Pilot Tone Ce 
Ee 
PT Free Generator | pr level R 
PT_Tone_s <q 
VT_level 
~ Build ¢ —_» VT_level L > /\ 
Release_t ———>| TD ~] 
Hold + S LR 
S Vibrate Tone L 
VI ael Generator | vr ievel R d 
VT Tone za 


— 
Noise_level = Eg 


d 


+/-/0 
Onan 


HPF_R \ Notch hR 


Pilot tone : used for voice coil temperature measurement 
Vibrate tone: used for 3-in-1 speaker. 


Enable 


I< Hold_t > 


Release_with Hold t 


Releage_control 


Build_t Release_t 


Tone_s 
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7.4.3.2 


Clock Domain 


Totally four clocks input to voice band interface: 


APB clock 


7.4.3.3 


clk_vbc for VBC logic control 


12S Slave Interface 


clk_adc_iis for ADC 125 Slave block 
clk_dac_iis for DAC 12S Slave block 


SL8541E Device Specification 


The 125 slave interface receives serial ADC data under the control of clk_adc_iis and adc es Io 
which are generated by audio codec I2S master interface, and sends serial DAC data under the 
control of clk_dac_iis and dac_iis_lro, which are also generated by audio codec 125 master interface. 


7.4.3.4 


All clock of VBC shows in table below: 


VBC clock structure 


clock direction source description 
clk_vbc input SOC 26MHz 

PCLK input SOC PCLK of APB bus 
clk_vbc_adc01_iisO | input SOC or PAD adc01 iisO clock 
clk_vbc_adc01_iis1 | input SOC or PAD adc01 iis1 clock 
clk_vbc_adc01_iis2 | input SOC or PAD adc01 iis2 clock 
clk_vbc_adc01_iis3 | input SOC or PAD adc01 iis3 clock 
clk_vbc_adc01_iis4 | input SOC or PAD adc01 iis4 clock 
clk_vbc_adc23_iisO | input SOC or PAD adc23 iisO clock 
clk_vbc_adc23_iis1 | input SOC or PAD adc23 iis1 clock 
clk_vbc_adc23_iis2 | input SOC or PAD adc23 iis2 clock 
clk_vbc_adc23_iis3 | input SOC or PAD adc23 iis3 clock 
clk_vbc_adc23_iis4 | input SOC or PAD adc23 iis4 clock 
clk_vbc_dac_iisO input SOC or PAD dac iisO clock 
clk_vbc_dac_iis1 input SOC or PAD dac iis1 clock 
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clk_vbc_dac_iis2 input SOC or PAD dac iis2 clock 
clk_vbc_dac_iis3 input SOC or PAD dac iis3 clock 
clk_vbc_dac_iis4 input SOC or PAD dac iis4 clock 
elk _vbe > vbc_top 
PCLK: >| 
D Q 
clk_vbce_dac_iisO-——> — > 
ck vbe darc iist L 
clk _vbe_dac_iis2 > E Geng Ce 
clk_vbe_dac_iiss-+—> > CG 
clk_vbce_dac_iis4——>> 
clk_vbc_adc01_iis0O+—> DQ 
clk_vbc_adc01_iisl4—>> 
clk vbc_adcOl_iis24—> > > 
clk_vbe_adc01_iis34—> CG | 
clk_vbc_adc01_iis44—>> 
clk_vbc_adc01_iis0+—> DQ 
clk_vbc_adc01_iisl4+—> 
clk_vbc_adc01_iis24—> ad 
clk_vbe_adcOl_iis3+— > CG 
clk_vbce_adc01_iis44—>> 


All clocks of VBC could set false path between each other. IIS in VBC designs as IIS slave. The IIS 
interface timing shows in figure below. iis_Ir and iis_do(from master, named as vbc_iis_do in VBC IIS 
interface) are captured at negedge of clk_iis, iis di(to IIS master) is launched at posedge of clk_iis. 


clk_iis 
M 
1 1 1 1 1 U 
a iis $r 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
La sh < T Li 1 1 1 1 1 1 1 I 1 
s Gen H 3 Wes iis_do - ISB MSB i fa oe ee 4 
1 x» x» . DH D Dn x» DH i 
i Latch ZA WW i MSB iis_di “+ LSB MSB + E EE 
F 1 1 VW D U U U bd U D U D 1 U D 
e 
a | Se See me a ae ee St ee ee ee 
ig 1 1 1 1 1 U 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 U U U 1 1 1 1 1 1 1 1 1 1 
i : i i i ' i d i i ' i ' i ' i 
clk_iis 1 
S >. 1 U I U U U U 1 1 1 1 1 1 D U L U I D 1 
TPS. lr 1 1 ! 1 1 1 1 1 Li 1 [i 1 [i 1 1 1 1 1 1 1 1 
1 Latch Ca T Kn 1 1 1 1 T T T T T T 1 1 1 1 1 1 1 
iis do 1 "MSD Iese 1 iis! eege ‘LSB "MSD le 1 1 1 'LSB 1 U ln 1 1 1 
a i ATN i 1 i i i i i i i i i i i i i i i 
v Launch iis di | | MSB | | ue | | LSB | MSB i e | d | LSB} ' Lech f 4 
1 | ae 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
e 1 1 1 U 1 1 U 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 D 1 1 1 
7.4.4 VBC_VBC_REGBANK Register Address Map 


Base address: 
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FIFO Address 

DACO FIFO: 0x1000 
DAC1 FIFO: 0x1004 
DAC2 FIFO: 0x1008 
DAC3 FIFO: 0x100C 
ADCO FIFO: 0x1010 
ADC1 FIFO: 0x1014 
ADC2 FIFO: 0x1018 
ADC3 FIFO: 0x101C 


ag Iesel 
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0x00E4 VBC_DAC01_FIFO_LVL VDC dac fifo almost empty/almost full level control 
regtisters 

0x00E8 VBC_DAC23_FIFO_LVL VDC dac fifo almost empty/almost full level control 
regtisters 

0x00EC VBC_ADC01_FIFO_LVL vbc adc fifo almost empty/almost full level control 
regtisters 

0x00F0 VBC_ADC23_FIFO_LVL vbc adc fifo almost empty/almost full level control 
regtisters 
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0x0150 VBC_DAC_EQ6_COEF10__ | vbc dac eq6 coefficient high 16bit 
H 


0x0154 VBC_DAC_EQ6_COEF10_L | vbc dac eq6 coefficient low 8bit 


0x0158 oo DAC_EQ6_COEF11__ | vbc dac eq6 coefficient high 16bit 


foxoisc o VBC_DAC_EQ6_COEF11_L | vbc dac eq6 coefficient low 8bit 


worse 60 VBC_DAC_EQ6_COEF12_ | vbc dac eq6 coefficient high 16bit 
H 


0x0164 VBC_DAC_EQ6_COEF12_L | vbc dac eq6 coefficient low 8bit 


0x0168 WS DAC EOG COEEI | vbc dac eq6 coefficient high 16bit 


(oe VBC_DAC_EQ6_COEF13_L | vbc dac eq6 coefficient low 8bit 


CCENT. 70 VBC_DAC_EQ6_COEF14_ | vbc dac eq6 coefficient high 16bit 
H 


0x0174 VBC_DAC_EQ6_COEF14_L | vbc dac eq6 coefficient low 8bit 


0x0178 Kos DAC_EQ6_COEF15__ | vbc dac eq6 coefficient high 16bit 


0176 o VBC_DAC_EQ6_COEF15 _L | vbc dac eq6 coefficient low 8bit 


ore 80 VBC_DAC_EQ6_COEF16__ | vbc dac eq6 coefficient high 16bit 
H 


0x0184 VBC_DAC_EQ6_COEF16_L | vbc dac eq6 coefficient low 8bit 


0x0188 VBC_DAC_EQ6_COEF17__ | vbc dac eq6 coefficient high 16bit 
H 


0x018C VBC_DAC_EQ6_COEF17_L | vbc dac eq6 coefficient low 8bit 
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0x0190 VBC_DAC_EQ6_COEF18__ | vbc dac eq6 coefficient high 16bit 
H 


0x0194 VBC_DAC_EQ6_COEF18 _L | vbc dac eq6 coefficient low 8bit 


0x0198 Dee DAC_EQ6_COEF19__ | vbc dac eq6 coefficient high 16bit 


(og o VBC_DAC_EQ6_COEF19_L | vbc dac eq6 coefficient low 8bit 


rors AO VBC_DAC_EQ6_COEF20__| vbc dac eq6 coefficient high 16bit 
H 


0x01A4 VBC_DAC_EQ6_COEF20_L | vbc dac eq6 coefficient low 8bit 


0x01A8 Kor DAC_EQ6_COEF21__ | vbc dac eq6 coefficient high 16bit 


loxa ` O VBC_DAC_EQ6_COEF21_L | vbc dac eq6 coefficient low 8bit 


C BO VBC_DAC_EQ6_COEF22_ | vbc dac eq6 coefficient high 16bit 
H 


0x01B4 VBC_DAC_EQ6_COEF22_L | vbc dac eq6 coefficient low 8bit 


0x01B8 VBC_DAC_EQ6_COEF23_ | vbc dac eq6 coefficient high 16bit 
H 


0x01BC VBC_DAC_EQ6_COEF23_L | vbc dac eq6 coefficient low 8bit 


0x01C0 VBC_DAC_EQ6_COEF24__| vbc dac eq6 coefficient high 16bit 
H 


0x01C4 VBC_DAC_EQ6_COEF24_L | vbc dac eq6 coefficient low 8bit 


0x01C8 VBC_DAC_EQ6_COEF25__ | vbc dac eq6 coefficient high 16bit 
H 


0x01CC VBC_DAC_EQ6_COEF25 L | vbc dac eq6 coefficient low 8bit 


0x01D0 ar DAC_EQ6_COEF26__ | vbc dac ed6 coefficient high 16bit 


oan ` VBC_DAC_EQ6_COEF26_L | vbc dac eq6 coefficient low 8bit 


wore D8 VBC_DAC_EQ6_COEF27__ | vbc dac eq6 coefficient high 16bit 
H 


0x01DC VBC_DAC_EQ6_COEF27_L | vbc dac eq6 coefficient low 8bit 


0x01E0 = DAC_EQ6_COEF28__ | vbc dac eq6 coefficient high 16bit 


CENNE opp | VBC_ DAC_EQ6_COEF28_L | vbc dac eq6 coefficient low 8bit 


0x01E8 VBC_DAC_EQ6_COEF29_ | vbc dac eq6 coefficient high 16bit 
H 


0x01EC VBC_DAC_EQ6_COEF29_L | vbc dac eq6 coefficient low 8bit 


0x01F0 Kos DAC_EQ6_COEF30__ | vbc dac eq6 coefficient high 16bit 


FOxO1F4 o VBC_DAC_EQ6_COEF30_L | vbc dac eq6 coefficient low 8bit 


wore F8 VBC_DAC_EQ6_COEF31__ | vbc dac eq6 coefficient high 16bit 
H 


0x01FC VBC_DAC_EQ6_COEF31_L | vbc dac eq6 coefficient low 8bit 
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0x0200 VBC_DAC_EQ6_COEF32__ | vbc dac eq6 coefficient high 16bit 
H 


0x0204 VBC_DAC_EQ6_COEF32_L | vbc dac eq6 coefficient low 8bit 


0x0208 Dee DAC_EQ6_COEF33__ | vbc dac eq6 coefficient high 16bit 


(on o VBC_DAC_EQ6_COEF33_L | vbc dac eq6 coefficient low 8bit 


joes o 0 VBC_DAC_EQ6_COEF34__ | vbc dac eq6 coefficient high 16bit 
H 


0x0214 VBC_DAC_EQ6_COEF34_L | vbc dac eq 6 coefficient low 8bit 


0x0218 Kor DAC_EQ6_COEF35__ | vbc dac eq6 coefficient high 16bit 


Foxozic o VBC_DAC_EQ6_COEF35_L | vbc dac eq6 coefficient low 8bit 


E VBC_DAC_EQ6_COEF36__ | vbc dac eq6 coefficient high 16bit 
H 


0x0224 VBC_DAC_EQ6_COEF36_L | vbc dac eq6 coefficient low 8bit 


0x0228 VBC_DAC_EQ6_COEF37__ | vbc dac eq6 coefficient high 16bit 
H 


0x022C VBC_DAC_EQ6_COEF37_L | vbc dac eq6 coefficient low 8bit 


0x0230 VBC_DAC_EQ6_COEF38__| vbc dac eq6 coefficient high 16bit 
H 


0x0234 VBC_DAC_EQ6_COEF38_L | vbc dac eq6 coefficient low 8bit 


0x0238 VBC_DAC_EQ6_COEF39___| vbc dac eq6 coefficient high 16bit 
H 


0x023C VBC_DAC_EQ6_COEF39_L | vbc dac eq6 coefficient low 8bit 


0x0240 ar DAC_EQ6_COEF40__ | vbc dac eq6 coefficient high 16bit 


0244 ` VBC_DAC_EQ6_COEF40_L | vbc dac eq6 coefficient low 8bit 


oan o VBC_DAC_EQ6_COEF41_ | vbc dac eq6 coefficient high 16bit 
H 


0x024C VBC_DAC_EQ6_COEF41_L | vbc dac eq6 coefficient low 8bit 


0x0250 = DAC_EQ6_COEF42__ | vbc dac ed6 coefficient high 16bit 
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0x02A8 Nz DAC EOd COEF10__ | vbc dac eq4 coefficient high 16bit 


FOxo2AC o VBC_DAC_EQ4 COEF10_L | vbc dac ed4 coefficient low 8bit 


wrens VBC_DAC_EQ4 COEF11_ | vbc dac ed4 coefficient high 16bit 
H 


0x02B4 VBC_DAC_EQ4_COEF11_L | vbc dac eod coefficient low 8bit 


0x02B8 Nans DAC_EQ4_COEF12_ | vbc dac ed4 coefficient high 16bit 


[0x02BC | VBC_DAC_EQ4_COEF12_L | vbc dac eq4 coefficient low 8bit 


CE VBC_DAC_EQ4 COEF13_ | vbc dac eq4 coefficient high 16bit 
H 


0x02C4 VBC_DAC_EQ4 COEF13_L | vbc dac eq4 coefficient low 8bit 


0x02C8 ae DAC_EQ4_COEF14__ | vbc dac ed4 coefficient high 16bit 


[ox02cC ë VBC_DAC_EQ4_COEF14_L | vbc dac eq4 coefficient low 8bit 


C VBC_DAC_EQ4_COEF15_ | vbc dac eq4 coefficient high 16bit 
H 


0x02D4 VBC_DAC_EQ4_COEF15_L | vbc dac eq4 coefficient low 8bit 


0x02D8 VBC_DAC_EQ4_COEF16_ | vbc dac eq4 coefficient high 16bit 
H 


0x02DC VBC_DAC_EQ4_COEF16_L | vbc dac eq4 coefficient low 8bit 


0x02E0 f DAC_EQ4_COEF17_ | vbc dac eod coefficient high 16bit 


|0x02E4 ` omg | VBC_ DAC_EQ4_COEF17_L | vbc dac eq4 coefficient low 8bit 


0x02E8 VBC_DAC_EQ4_COEF18_ | vbc dac eq4 coefficient high 16bit 
H 


0x02EC VBC_DAC_EQ4_COEF18_L | vbc dac eq4 coefficient low 8bit 
0x02F0 VBC_DAC_EQ4_COEF19_ | vbc dac eq4 coefficient high 16bit 
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Ee 
0x02F4 VBC_DAC_EQ4 COEF19_L | vbc dac ed4 coefficient low 8bit 


0x02F8 Vaz DAC EOd COEF20__ | vbc dac eq4 coefficient high 16bit 


(our i VBC_DAC_EQ4 COEF20_L | vbc dac ed4 coefficient low 8bit 


E VBC_DAC_EQ4 COEF21__ | vbc dac ed4 coefficient high 16bit 
H 


0x0304 VBC_DAC_EQ4 COEF21_L | vbc dac ed4 coefficient low 8bit 


0x0308 Dee DAC EOA COEF22__ | vbc dac eq4 coefficient high 16bit 


(omg o VBC DAC EOA COEF22_L | vbc dac eod coefficient low 8bit 


vase o 0 VBC_DAC_EQ4 COEF23__ | vbc dac ed4 coefficient high 16bit 
H 


0x0314 VBC_DAC_EQ4 COEF23_L | vbc dac ed4 coefficient low 8bit 


0x0318 Maas DAC EOA COEE24 | vbcdac ed4 coefficient high 16bit 


[0x031 ` VBC_DAC_EQ4 COEF24_L | vbc dac ed4 coefficient low 8bit 


waste o VBC_DAC_EQ4 COEF25__ | vbc dac ed4 coefficient high 16bit 
H 


0x0324 VBC_DAC_EQ4 COEF25 L | vbc dac ed4 coefficient low 8bit 


0x0328 VBC_DAC_EQ4 COEF26_ | vbc dac ed4 coefficient high 16bit 
H 


0x032C VBC_DAC_EQ4 COEF26_L | vbc dac ed4 coefficient low 8bit 


0x0330 VBC_DAC_EQ4 COEF27_ | vbc dac ed4 coefficient high 16bit 
H 


0x0334 VBC_DAC_EQ4 COEF27_L | vbc dac ed4 coefficient low 8bit 


0x0338 VBC_DAC_EQ4 COEF28__ | vbc dac ed4 coefficient high 16bit 
H 


0x033C VBC_DAC_EQ4 COEF28 L | vbc dac ed4 coefficient low 8bit 
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0x0474 VBC_ADC01_EQ6_COEF14 | vbc adc01 eq6 coefficient low 8bit 
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0x0528 VBC_ADC01_EQ6_COEF37 | vbc adc01 eq6 coefficient high 16bit 
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0x0684 VBC_ADC23_EQ6_COEF‘16 | vbc adc23 eq6 coefficient low 8bit 
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0x0738 VBC_ADC23_EQ6_COEF39 | vbc adc23 eq6 coefficient high 16bit 
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0x073C VBC_ADC23_EQ6_COEF39 | vbc adc23 eq6 coefficient low 8bit 
L 

0x0740 VBC_ADC23_EQ6_COEF40 | vbc adc23 eq6 coefficient high 16bit 
H 

0x0744 VBC_ADC23_EQ6_COEF40 | vbc adc23 eq6 coefficient low 8bit 
L 

0x0748 VBC_ADC23_EQ6_COEF41 | vbc adc23 eq6 coefficient high 16bit 
H 

0x074C VBC_ADC23_EQ6_COEF41 | vbc adc23 eq6 coefficient low 8bit 
L 

0x0750 VBC_ADC23_EQ6_COEF42 | vbc adc23 eq6 coefficient high 16bit 
H 

0x0754 VBC_ADC23_EQ6_COEF42 | vbc adc23 eq6 coefficient low 8bit 
L 

0x0900 VBC_DAC_TONE_GEN_CT | VBC DAC Tone Generate Control 
RL 

0x0904 VBC_DAC_TONE_GEN_PA | VBC DAC Tone Generate Parameter 
RAMO 

0x0908 VBC DAC TONE GEN DA | VBC DAC Tone Generate Parameter1 
RAM1 

0x090C VBC DAC TONE GEN DA | VBC DAC Tone Generate Parameter2 
RAM2 

0x0910 VBC_DAC_TONE_GEN_PA | VBC DAC Tone Generate Parameter? 
RAM3 

0x0914 VBC_DAC_TONE_GEN_PA | VBC DAC Tone Generate Parameter4 
RAM4 

0x0918 VBC_DAC_TONE_GEN_PA | VBC DAC Tone Generate Parameter5 
RAM5 

0x091C VBC DAC TONE GEN PA | VBC DAC Tone Generate Parameter6 
RAM6 

0x0920 VBC_DAC_TONE_GEN_PA | VBC DAC Tone Generate Parameter7 
RAM7 

0x0924 VBC_DAC_TONE_GEN_PA | VBC DAC Tone Generate Parameter8 
RAM8 

0x0928 VBC_DAC_TONE_GEN_PA | VBC DAC Tone Generate Parameter9 
RAM9 


de 
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7.4.4.1 VBC_MODULE_CLR 


0x00000000 vbc module clear registers(0x00000000) VBC_MODULE_CLR 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 |23 | 22 | 24 | 20 | 19 | 18 | 17 | 16 


Reserved rid | rfid | rf_a | ria | rfa ] rf_a |] ra | ra | rfd } rf_a J] ra | rid 
ac_ ac_ dc2 den dc2 den dc2 den ac_i dc2 den ac_i 
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id e ie ii ii is_fi 21 1.1 
F Se F cl i q6 i i scl f scl 
clr clr ) E Ge 


we | we [we [we | we Tales 


ra | rf_a ] ra | rfa | rfd } rfid J] rfid | rid 
dc3 dc2 dc) det ac3 ac2 ac) ac0 
fif fif fif fif fif fif fif 
o_cl | ocl f ocl | ocl | ocl |} o_cl 

r 


re AP 


vbc module clear registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea oa o a fo | SSCS 


rf_dac_nchtone_cl | [27] Np IW Te dac notch tone clear 
r 


aereo e [Wo EEN 
asez aaor fis [we [na fo | acz dg modusse 
aaora or fea [WO [na fo | ade0i dg modue cer 
KEEN 
CE [zat [we [NAT o | ado0i ea module dear 


rf_adc23 iis fifo | [21] BNP Ir adc23 iis afifo clear 
clr 
rf_adc01_iis fifo | [20] (WIRE a adc01 iis afifo clear 
clr 


EECHER [NA [0 feaa O 
aseza sar [al [Wo [NA fo fasien 
maorio fun C |n fo faoinar 
seiso fua [wo |n E o 
mamor fus [we |n |o [sastera 
maa fua [we | E 
sene fua C [na fo _|dacngomeduiodear 
[i-dec-eat_cr [ital C [NA [0 _|daeqt module dear 
[i-dac-aie or fun C [NA fo | dacclo mode sear 
EE 
oc [is] [we |n fo | daodg module ear 


A _dac_dgmixer_cl E KR ae dac dgmixer module clear 
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maama [Mi [WC [WA 0 | ade sofware erase io coer | 
hasz moor [16 [WG [WA fo | ade? sofware ntertae ocea | 
kai moor [161 [wo [na [0 | ade sofware ntertae tocea | 
kaso moor [tai [wo [WA fo aseo sofware morace fo clear | 


aea moor fer [wo [WA fo | da sofware interac fo cear | 
aez moor REENEN 
aei moor [o (we [WA fo | dact sofware intertae tocea | 
ao moor [to [we [WA fo | decd sofware intra tocea 


7.4.4.2 VBC_DAC_DGMIXER_DGO 


0x00000004 | vbe dac dgmixer control registers(0x00000000) | YPC_DAC_DGMIXER_DG 


Peale [= [Te [= [eee ee ele 
[Name lr 


rf_dac1_dgmixer_dg 
Fe OCC gf 


rf_dacO_dgmixer_dg 


de TTT TTT 


VDC dac dgmixer control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 
rf_daci_dgmixer_ | [81: 16] KS doc) dgmixer digital gain 
dg 
rf_dacO_dgmixer_ | [15: 0] | dacO dgmixer digital gain 
dg 


7.4.4.3 VBC_DAC_DGMIXER_DG1 


0x00000008 -| vbe dac dgmixer control registers(0xo0000000) | VBC-DAC_DGMIXER_DG 


a fa [olea ee s a a a EE E 
elt EE 


rf_dac2_dgmixer_dg 
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vbc dac dgmixer control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


rf_dac3_dgmixer_ | [81: 16] eT e dac3 dgmixer digital gain 
dg 
rf_dac2_dgmixer_ | [15: 0] KO EE dac2 dgmixer digital gain 
dg 


7.4.4.4 VBC_IIS_CTLO 


Cen Jor [oo [eee [e e e e ed Ta 


Reserved 
KEE 
Pest SSES SES SS ES Ela Es | 
et fisjjisjijujiofjojesejz|sjs|ajsjeļijo 


— ' P 


K e elelee eo 
Reset RE ° [E © Jae AAAA 


vbc iis control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(eene (Pl Iw [oT 


rf_iis_tx_lp_rx [13] RW NA Loop IIS Tx signals(DA) to IIS Rx 
signals(AD). 
0: normal mode 
1: loop mode 


ema a o a o 


rf_iis_adc23_clk_i | [11] RW NA VBC interface reverses ADC23 125 clk 
nv from audio codec as its I2S clk to 
receive serial data 
0: normal mode 
1: inverse mode 
rf_iis_dac_clk_inv | [10] RW NA VBC interface reverses DAC 12S clk 
from audio codec as its 12S clk to send 
serial data 
0: normal mode 
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rf_iis_adcO1_clk_i RW NA VBC interface reverses ADCO01 12S clk 
nv from audio codec as its 12S clk to 
receive serial data 
0: normal mode 
1: inverse mode 


a fen o EES 


7.4.4.5 VBC_ENABLE_CTRL 


RRE | _VBC_ENABLE_GTAL 
Cen Jor [oo [eee [e ees ed 
ms T 


Reserved 
ee = 
Ae SRS 
asfujisjijujiojofsfzjesfs]ajsf2fijo] 


ra | rf_a | rf_a J] rf_a | rfid lnd | rfd [| rid | rf_a } rf_a |] ra | rf_a | rf_d lnd lnd J] rid 
We e E = a E p e dc3 dc2 dc) det ac3 ac2 ac) aco 
fif fif fif fif fif fif fif fif 

oeļoeļoeļoeļoeļoe 

n n n n n 


eg E1E1E1G1 11111 


vbc enable control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena oa o US o 
EAN A Em 
masz ama on [ia [RW [na E 
masei ama en [fis [AW [na fo faaet amasra C= 
mao ama on [oe [AW [na E 
raa ama on [ti [AW [WA fo | aaesama natin ——S—=d 
IL [na E 


EIL [WA S E 
EE 


E adc3_fifo_en [7] adc fifo enable, when use adc data 
path, need to be open before iis data in 
rf_adc2_fifo_en adc fifo enable, when use adc data 
path, need to be open before iis data in 
rf_adc1_fifo_en [5] RW NA adc fifo enable, when use adc data 
path, need to be open before iis data in 
rf_adc0_fifo_en [4] RW NA adc fifo enable, when use adc data 
path, need to be open before iis data in 
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rf_dac3_fifo_en [3] RW NA dac fifo enable, when use dac data 
path, need to be open after data pre-fill 

rf_dac2_fifo_en [2] RW NA dac fifo enable, when use dac data 
path, need to be open after data pre-fill 


rf_dac1_fifo_en [1] RW NA dac fifo enable, when use dac data 
path, need to be open after data pre-fill 

rf_dac0_fifo_en RW NA dac fifo enable, when use dac data 
path, need to be open after data pre-fill 


7.4.4.6 VBC_DEBUG_STS 


vbc fifo overflow and rdempty 
0x0000001C status(0x00000000) VBC_DEBUG_STS 


Br | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 


p= EE 


vbc fifo overflow and rdempty status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TH [RO [na fo | 


adc3_dma_req_ra | [23] NA adc3 dma request raw status 
w_sts 
adc2_dma_req_ra | [22] KSE adc2 dma request raw status 
w_sts 


adc1_dma_req_ra | [21] NA adc1 dma request raw status 
w_sts 
adcO_dma_req_ra | [20] NA adc0 dma request raw status 
w_sts 
dac3_dma_req_ra | [19] ee dac3 dma request raw status 
w_sts 
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dac2_dma_req_ra | [18] NA dac2 dma request raw status 

w_sts 

daci_dma_req_ra | [17] NA dac1 dma request raw status 

w_sts 

dacO_dma_req_ra | [16] NA dac0 dma request raw status 

w_sts 

adc3_fifo_rdempt | [15] NA adc2 fifo rdempty raw status 

y_raw_sts 

adc2_fifo_rdempt | [14] NA adc2 fifo rdempty raw status 

y_raw_sts 

adc1_fifo_rdempt | [13] NA adc1 fifo rdempty raw status 

y_raw_sts 

adc0_fifo_rdempt | [12] NA adc0 fifo rdempty raw status 

y_raw_sts 

dac3_fifo_rdempt | [11] NA dac3 fifo rdempty raw status 

y_raw_sts 

dac2_fifo_rdempt | [10] NA dac2 fifo rdempty raw status 

y_raw_sts 

dac1_fifo_rdempt NA dac) fifo rdempty raw status 

y_raw_sts 

dac0_fifo_rdempt NA dac0 fifo rdempty raw status, when 

y_raw_sts read occurs after fifo empty the status 
will be 1. 

adc3_fifo_overflo [7] NA adc3 fifo overflow raw status 

w_raw_sis 

adc2_fifo_overflo NA adc2 fifo overflow raw status 

w_raw_sts 

adc1_fifo_overflo [5] NA adc) fifo overflow raw status 

W aW sts 

adc0_fifo_overflo [4] NA adc0 fifo overflow raw status 

w_raw_ sits 

dac3_fifo_overflo [3] NA dac3 fifo overflow raw status 

w_raw_ sts 

dac2_fifo_overflo [2] NA dac2 fifo overflow raw status 

w_raw_sts 

dac1_fifo_overflo [1] NA dac1 fifo overflow raw status 

W aW sis 

dac0-fifo_overflo NA dact fifo overflow raw status 

w_raw_sts 


7.4.4.7 VBC_INT_CTRL 


0x00000034 vbc interrupt control registers(0x00000000) VBC_INT_CTRL 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


Reserved 


EE 
EI eee eee eee 
e lslwlnieiolwalsteilelstislslvie 
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Reserved 


vbc interrupt control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma sre [RO [na fo 


rf_adc_int_type e e soft-clear, means when interrupt 
generated, firstly software need to read 
data from the fifo, then clear the 
interrupt 
1: self-clear, means when interrupt 
generated, software only need to read 
data out from the fifo, do not need to 
clear it 

rf_dac_int_type 0: soft-clear, means when interrupt 
generated, firstly software need to fill 
data in the fifo, then clear the interrupt 
1: self-clear, means when interrupt 
generated, software only need to fill the 
fifo, do not need to clear it 

rf_adc23_int_sel [3] RW NA 0: interrupt generated from adc2 fifo 
1: interrupt generated from adc3 fifo 

rf_adc01_int_sel [2] RW NA 0: interrupt generated from adc fifo 
1: interrupt generated from adc) fifo 

rf_dac23_int_sel [1] RW NA 0: interrupt generated from dac2 fifo 
1: interrupt generated from dacs fifo 

rf_dac01_int_sel RW NA 0: interrupt generated from daco fifo 
1: interrupt generated from dac) fifo 


7.4.4.8 VBC_DAT_FORMAT_CTRL 


0x00000038 vbe data format control(0x00000000) VBC_DAT_FORMAT_CT 


fe Ee STs TSTST 


Reserved 


EE 
Peset | o leet te ees tee ee 
e EE EE 


rf_adc23_d rf_adcO1_d rf_dac23_d rf_dac01_d 
Reserved at_format_c f at_format_c | at_format_c | at_format_c 
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ES =ë lll EAE 
KKI i © | ° | T fo foto] + 


vbc data format control 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ERC 


rf_adc23_dat_for = 6] RW : a 16bit of 32bit data bus 
mat_ctl : high 16bit of 32bit data bus 
` low 24bit of 32bit data bus 
: high 24bit of 32bit data bus 


rf_adcO1_dat_for | [5: 4] ` low 16bit of 32bit data bus 

"mat ol : high 16bit of 32bit data bus 
: low 24bit of 32bit data bus 
` high 24bit of 32bit data bus 


rf_dac23_dat_for : ` low 16bit of 32bit data bus 

"mat ol : high 16bit of 32bit data bus 
: low 24bit of 32bit data bus 
: high 24bit of 32bit data bus 


rf_dac0O1_dat_for d ` low 16bit of 32bit data bus 
"mat ol : high 16bit of 32bit data bus 
` low 24bit of 32bit data bus 
: high 24bit of 32bit data bus 


7.4.4.9 VBC_IIS_CTL1 


0x0000003C vbc iis control registers(0x00000000) VBC_IIS_CTL1 


EES E 


Be A 


rf_iis_dac_sel rf_iis_adc23_sel rf_iis_adc01_sel 
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vbc iis control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


m eapo a fo 


rf _iis_adc23_sw_ when Leen the register 

en rf_lis_adc23_sel during working, firstly 
write this register to 1, then change 
rf_iis_adc01_ sel, last write this register 


rf iis_adc01_sw_ RW NA when change the register 

en rf iis_adc01_sel during working, firstly 
write this register to 1, then change 
rf_iis_adc01_ sel, last write this register 

rf IS dac SW en RW NA when change the register 
rf_iis_dac_sel during working, firstly 
write rf_iis dac_sw_en to 1, then 
change rf iis dac sel, last write 
rf_iis dac_sw_ento 0 


rf IS dac wd [20] RW NA VBC DAC IIS interface select from 5 
group 125 interface 

rf_iis_adc23_wd [19] VBC ADC23 IIS interface select from 5 
group 125 interface 


rf_iis_adc01_wd [18] VBC ADCO01 IIS interface select from 5 
group 125 interface: 
0->iis0 1->iis1 2->iis2 3->iis3 4->iis4 


ie adc23_Ir_m | [17] Active level of 2/3 channel for ADC23 
d 


"0": High for channel 2 low for channel 
3 


"1": Low for channel 2 high for channel 


rf_iis_adc23_pcm I2S interface format 
_md 0: 12S compatible format 
1: PCM compatible format 
Note: 125 mode is recommended to be 
compatible with audio codec 125 
master 
rf_iis_adc23_Isb I2S serial data transfer order 
0: MSB first 
1: LSB first 
Note: must always be programmed to 


rf_iis_dac_Ir_md Active level of 0/1 channel for DAC 


"0": High for channel 0 low for channel 
1 


"1": Low for channel 0 high for channel 


rf_iis_adcO1_Ir_m | [13] RW NA Active level of 0/1 channel for ADCO1 
d "0": High for channel 0 low for channel 
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I2S interface format 
0: 12S compatible format 
1: PCM compatible format 
Note: 125 mode is recommended to be 
compatible with audio codec 12S 
master 
rf_iis_adc01_pcm I2S interface format 
_md 0: 12S compatible format 
1: PCM compatible format 


Note: DG mode is recommended to be 
compatible with audio codec DS 
master 


rf_iis_dac_Isb I2S serial data transfer order 


0: MSB first 
1: LSB first 
Note: must always be programmed to 


rf _iis_adc01_lsb I2S serial data transfer order 
0: MSB first 
1: LSB first 


Note: must always be programmed to 
IO 


rf_iis_dac_sel RW NA VBC DAC IIS interface select from 5 
group 125 interface 

rf_iis_ adc23_sel [5: 3] RW NA VBC ADC23 IIS interface select from 5 
group 125 interface 


rf_iis_adc01_ sel [2: 0] RW NA VBC ADC01 IIS interface select from 5 
group 125 interface: 
0->iis0 1->iis1 2->iis2 3->iis3 4->iis4 


7.4.4.10 ` VBC_DAC BATH CTRL 


0x00000040 vbc dac mix fm/st control(0x00000000) VBC_DAC_PATH_CTRL 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 |17 | 16 | 


Reserved 


Reserved rf_dac1_ad rf dact ad rf_daci_ad rf dact ad 
det sel det sel dëm sel dëm sel 


| Type | 
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vbc dac mix fm/st control 


Field Name Type | Set/Cle | Reset Description 
ar Value 


m ea po a fo 


rf_st_fm_sel gege side tone 
1'h1: fm play 


rf_dac1_addst_sel 2'b00: DAC1 data do not add with side 
tone data 


2'b01: DAC1 data add with side tone 
output data 

2'b10: DAC1 data subtracted from side 
tone output data 

2'b11: Reserved 


rf_dacO_addst_sel : 2'b00: DACO data do not add with side 
tone data 


2'b01: DACO data add with side tone 
output data 


2'b10: DACO data subtracted from side 
tone output data 


2'b11: Reserved 


rf_daci_addfm_s : 2'b00: DAC1 data do not add with fm 
el data 


2'b01: DAC1 data add with fm output 
data 
2'b10: DAC1 data subtracted from fm 
output data 
2'b11: Reserved 
rf_dacO_addfm_s : 2'b00: DACO data do not add with fm 
el data 
2'b01: DACO data add with fm output 
data 
2'b10: DACO data subtracted from fm 
output data 
2'b11: Reserved 


7.4.4.11 VBC_DAC_DG CTRL 


rf_dac_dgmixer_stp 
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rfid | rf_d 
ae Kan rf_dac1_dg_gain rf_dacO_dg_gain 
dg | _dg 
_en | en 


vbc dac digital gain control 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng Ji Ia IR 


rf_dac_dgmixer_s | 120: 18] ie a dac dgmixer dg step 
tp 
rf_daci_dgmixer_ | [17] SS doc) dgmixer enable 
en 
rf_dacO_dgmixer_ | [16] ae ae a dac0 dgmixer enable 
en 


maon [nei [AW [WA [0 [deci T O 
KEEN 
aseo so oan [16-01 [AW REECH 


7.4.4.12 ` VBC_DAC_HP_CTRL 


Cen [= [so [= [or [os [solo [alm lolol oo, 
"eng E 


Reserved 
Pref OO 
Pest SSES | | 
ei TnS [a lna TS [nng TS eee 


rf_dac_r_limit 


Cll 


vbc dac filter control 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena oa o US TS 
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rf_dac_eq4_reg_c | [15] WC NA clear all dac eq4 addsum store 

Ir registers 

f_dac_eq6_reg_c [14] WC NA clear all dac eq6 addsum store 
registers 

T dac alc dp t_ | [13] dac alc ee | t mode 

mode 


t „dac ed Dos | [12] 1'b0: eg is before ALC 
1'b1: EQ4 is behind ALC 


maen [ii ew [NA [0 [acaivenable oo 
[i-dec-eaten [tol [RW [NA T O o 
[i-dac-ea6_on [is] [RW [NA [0 | E 
Tem fa [ro [na fo | 


T dac r limit [7: 0] RW NA Ox7f DAC output signal limit, the actual limit 
value on the 24bits Wa signal is: 
r_limit[7:0]<<16+16'NF 


7.4.4.13 VBC_DAC_ALC_CTRLO 


vbe dac alc hold(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name Pee 


ne TR 
mea [TTT 
Ta TSTS TSTS TSTS TSTS TT 


Reserved 


L dac alc hold 


T 
me TTT TTT 


vbc dac alc hold 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(eng eao Deh 
n sran A H RR rra inn 


7.4.4.14 VBC_DAC_ALC CTRL1 


fe EEE Ee EE Laas Tas Ta 
ms T 


Reserved 


"e 
mea [TSTST 
Pe TSTST TSTS TSTS TSTS TSTST TS 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1830 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


[Name Pee tee 
ne T 


vbc dac alc rise 


Field Name Type SECH Reset Description 
Value 


eg eelere 
RE anar Er Tarang 


7.4.4.15  VBC_DAC ALC CTRL2 


fe EEE 2 ed Ee Laas Tas Ta 
C a 


Reserved 


œ TS Ta Ta Ins Tn nma] EE 


rf_dac_alc_fall 


mea PPP PPP rP PPP PPL, 


vbc dac alc fall 


Field Name Type SES Reset Description 
Value 


Knn SNCS (n pE 
CE A RT ra rng 


7.4.4.16 VBC_DAC_ALC_CTRL3 


C EE Ee ee ee Ee HEE 
Pew 


ee 
Pest | o Leet ee ee Le Le Lee Le ee 


Reserved 


T dac alc limt 


mea TT TTT TTT 


œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 
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vbc dac alc limit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena oa o a o 
oo 


7.4417 | VBC_DAC_ALC_CTRL4 


Cen Jor [oo [eee [e sls ee Ts Ta] 


Reserved 
Ke 
EAR EAR EAR EAR EAR 
ei fisjjisjijujiofjojejz|sjs|ajsjeļijo 


rf darc alc "d 


me TTT TTT TT 


vbc dac alc threshold 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eea feao a o 
CERN E Tranny 


7.4.4.18 VBC_DAC_ALC_CTRL5 


Cen [x [oo] [=] Talan Lass Ts ole] Ts 
ens [Cd 


Reserved 
eo Ää —=— = ë o oo —— ë) 
EAR EAR EAR EAR EAR 


r TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_dac_alc_ratio 


mea PPP PPP PP PPP PPT, 


vbc dac alc ratio 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


eea feao II 
CERN 


7.4.4.19 VBC_DAC_ALC_CTRL6 


fe EEE 2 ed EE ee Tas Ta] 
"el E 


"me 
Perl PPP) PPP) PPP PP, 
Cex Ta TSTS TS TTS TSTST 


Reserved 


H dac alc C0. var 


me e TTT TTT 


VDC dac alc cg var 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena oa [RO Dh 
CT ETO =. ET riras 


7.4.4.20 | VBC_DAC_ALC_CTRL7 


TnS [= [Tor [os [es [= [= [x [mol ole], 
mes Ta 


Reserved 


œ TS Ta Ta Ins n TnS TS TSTS Ta TS T 


rf_dac_alc_rel_rate 


mea PPP PPP PP PPP PPL, 


vbc dac alc release rate 


Field Name Type SS Reset Description 
Value 


Knn ann rann H pE 
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T dac alc rel rat | [15: 0] OK dac alc coefficient release rate 
e 


7.4.4.21 VBC_DAC_ALC_CTRL8 


Cen Jo [oee e ee eae e ae e re r e 
C 


Reserved 
ne R 
Pest lT Fee EES Es E bas ba 
ei fisjjisjijujiofjojesejz|sjs|ajsjeļijo 


rf_dac_alc_atk_rate 


Peel PPP PPP PP PPP PPP 


vbc dac alc attack rate 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng oa o NAO 


T dac alc ak ra | [15:0] CRU ee dac alc coefficient attack rate 
te 


7.4.4.22 VBC_DAC_ALC_CTRL9 


Cen Jor [so [=] [er [os [os [T= e [elmo [ole 


Reserved 
[Tye REN 
Pest | of ofofofoefofoefoefoefoefoefoefoefoefeoef. 
ei TnS [a lna Ts [n]a TS Ts TTS TS laa lS 


H dac alc rel rale ex 


me TTT TTT TTT 


vbc dac alc release rate ex 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Teena [sive [RO [WA fo _| 


rf_dac_alc_rel_rat | [15: 0] a e | Sear ne dac alc coefficient: release_rate_ex 
e ex 
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7.4.4.23 VBC_DAC_ALC_CTRL10 


Cen [= [|=] [= Tass ass Ts n sn Ts) 
ms 


Reserved 


REESEN 
Peset | o leet eelste ee 
HEI 


rf_dac_alc_atk_rate_ex 


de ee TTT 


VDC dac alc attack rate ex 


Field Name Type ae Reset Description 
Value 


E nn rn 


rf_dac_alc_atk_ra | [15: 0] rao [arate oa dac alc coefficient: attack_rate_ex 
te_ex 


7.4.4.24 VBC_DAC_ST_CTLO 


fe EE 2 Ee ln STs Tan 
[ome | DD Hi Sa DD Ss SSAA DD Dn 


Reserved 


HS H 
= D ` 


CTO CODE ee 
Best Leet, te Tele LLL 


VDC dac side tone control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EC 


et en U e SE tone of channel 0 disable 
1: Side tone of channel 0 enable 
rf_st_hpf_en_0O [11] Rw [NA fo 0: Side tone HPF of channel 0 disable 
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Pt Side tone HPF of channel 0 enable 
rf_st_hpf_dg_0 [10: 4] Side tone gain coefficient of channel 0 


rf_st_hpf_n_0 [3: 0] RW NA 0x3 Side tone high-pass filter coefficient of 
channel 


7.44238 VBC_DAC ST_CTL1 


0x0000007C vbc dac side tone control registers(0x00000183) VBC_DAC_ST_CTL1 


Br |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


Reserved 
mes LR 
Pest lT TTT tee tee teste 
ei Is [a lna TS [nng TS Ts TTS TS laal 


rf_s rf_s rf_s 
ts rf_s th 

erv d C Ñ ci te pf rf_st_hpf_dg_1 rf_st_hpf_n_1 
ni en 


ze dee 


vbc dac side tone control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


SE 
et sel chn 7 [14] e tone channel") input select 
between ADCO1 and ADC23 
rf_st_sel_chn_0 [13] RW NA Side tone channel0 input select 
between ADCO1 and ADC23 
rf_st_en_1 [12] RW NA 0: Side tone of channel 1 disable 
1: Side tone of channel 1 enable 
rf_st_hpf_en_1 [11] RW NA 0: Side tone HPF of channel 1 disable 
1: Side tone HPF of channel 1 enable 
rf_st_hpf_dg_1 [10: 4] Side tone gain coefficient of channel 1 


rf_st_hpf_n_1 [3: 0] RW NA 0x3 Side tone high-pass filter coefficient of 
channel? 


7.4.4.26 ` VBC ADC PATH CTRL 


0x00000080 vbc adc path control registers(0x00000000) VBC_ADC_PATH_CTRL 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


ee 
Pest Io ele teil: 
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EE SD EE E E 


rf_st_inmux rf_st_inmux rf_adc3_in rf_adc2_in rf_adc1_in rf_adcO_in 
sell _sel0 mux_sel mux_sel mux_sel mux_sel 


el el el el 


vbc adc path control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TH a 


rf_st_inmux_sel1 [15:14] | RW NA Hr st sel chn "1-0 
2'b00: ADC1 data as ST1 input 
2'b01: ADCO data as ST1 input 
2'b10,2'b11: 0 as ST1 input 
Hr st sel chn 11, 
2'b00: ADC3 data as ST1 input 
2'b01: ADC2 data as ST1 input 
2'b10,2'b11: 0 as ST1 input 
rf_st_inmux_sel0 [13:12] | RW Hr st sel chn D-0. 
2'b00: ADCO data as STO input 
2'b01: ADC1 data as STO input 
2'b10,2'b11: 0 as STO input 
If rf_st_sel_chn_0=1, 
2'b00: ADC2 data as STO input 
2'b01: ADC3 data as STO input 
2'b10,2'b11: 0 as STO input 


rf_adc3_dgmux_s | [11] 1'b0: ADC data as input of ADC3 DG 


el 1'b1: DAC1 function output data as 
input of ADC3 DG 


rf_adc2_dgmux_s 1'b0: ADC data as input of ADC2 DG 
el 1'b1: DACO function output data as 
input of ADC2 DG 
rf_adc1_dgmux_s 1'b0: ADC data as input of ADC1 DG 
el 1'b1: DAC1 function output data as 
input of ADC1 DG 
rf_adcO_dgmux_s 1'b0: ADC data as input of ADCO DG 
el 1'b1: DACO function output data as 
input of ADCO DG 
rf_adc3_inmux_se f 2'b00: 125 ADC3 data as input of ADC3 
l path 


2'b01: 12S ADC2 data as input of ADC3 
path 


2'b10: 2'b11: 0 as input 
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rf_adc2_inmux_se : ‘p00: 12S ADC2 data as input of ADC2 
| 


: 12S ADC3 data as input of ADC2 


: 2'b11: 0 as input 
rf_adc1_inmux_se S ‘p00: 125 ADC1 data as input of ADC1 
l 


: 12S ADCO data as input of ADC1 


: 2'b11: 0 as input 
rf_adcO_inmux_se : ‘p00: 125 ADCO data as input of ADCO 
l 


: 12S ADC1 data as input of ADCO 


: 2'b11: 0 as input 


7.4427 ` VBC_ADC01_DG_CTRL 


vbc adc01 digital gain control 
registers(0x00001818) PRG _AACO1_DG_CTRL 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


Reserved 


0x00000084 


rf_adc1_dg_gain rf_adcO_dg_gain 


EL EOE > 
Peet > Geb > mb P| 


vbc adc01 digital gain control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng oa [RO [NAO _ 
Cen IE E 


rf_adc1_dg_gain = 8] adc1 digital gain 
rf_adcO_dg_en Il [Rw [na jo | adc0 digital gain enable 


7.4.4.28 VBC_ADC23_DG_CTRL 
vbc adc23 digital gain control 
0x00000088 registers(0x00001818) VBC_ADC23_DG_CTRL 
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SES EGE leede Ee eee 
| Name | ene 
e l 
Beet ECEE eelste ee 
S EES ES 


rfa 
E rf_adc3_dg_gain s? rf_adc2_dg_gain 


_en _en 


Pee te) GP Pht 


vbc adc23 digital gain control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena ea o US TS 
BEE 
KEE [m [aw [na fo EECHER 
[cada so oan [16-07 [AW [na foce fasez aoran 


7.4.4.29  VBC_ADC EQ CTRL 


Se EE 2 Tsa 2 ]TSsTs [a] 
ns ne 


Reserved 
me Le 
Pest | of ofofofoefofoefoefoefoefoefoefoefoefeoefo 
ein tbe eI ee ee 


- S 


Type EO = BG 


vbc adc eq6 control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena oa o US TS 
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rf_adc23_eq6_reg SEKR ee adc23 eq6 addsum register clear 
_clr 
rf_adc01_eq6_reg KEEN EE adc01 eq6 addsum register clear 
_clr 


EECHER ES ECK E S 
masor eas on [10] [RW [NA fo EE EE 


7.4.4.30  VBC_ADC_SRC_CTRL 


0x00000090 vbe adc src control registers(0x00000000) VBC_ADC_SRC_CTRL 


Br |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


Reserved 


- | : 7 : S 


VDC adc src control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 
emaje [MA fo | o S 
rf_adc23_src_f1_ | [12] RW NA 1'b0: adc23 SRC up2 path selected 
sel 1'b1: adc23 SRC up3 path selected 
rf_adc23_src_fif2 | [11] RW NA adc23 src f1f2f3 bypass 
D bp 
rf_adc23_src_pau | [10] Goal aaa Ga adc23 src pause 
se 


EEN EE 


Nee 
[sewed [ra Ia LS TS 


esa p A e ara 
sel 1 ‘bt: adc01 SRC up3 path selected 
S A a o a 
D bp 

S a A 
se 


EEN 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1840 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


L SPREADTRUM ) SL8541E Device Specification 
ma seen [i] [RW [NA fo [aucdtswoenable E 


7.4.4.31 VBC_DAC_SRC_CTRL 


Cen Jor [so [= [= [or [x [os Lanas [x [mol ole, 
"el E 


Reserved 


B 


E 698 


VDC dac src control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Ee oe 
T dac Src IU sel 1'b0: EN SRC FO up2 path selected 
1'b1: DAC SRC FO up4 path selected 


rf_dac_src_f0_bp NN MEC DAC SRC FO section bypass 

rf_dac_src_fi_sel = es DAC SRC F1F2FF3 up2 path 
selected 
1'b1: DAC SRC F1F2F3 up3 path 
selected 

rf_dac_src_f1f2f3 däin Im dac src f1f2f8 bypass 

_bp 


EECHER 
KEEN 
EET H L E 


7.4.4.32 | VBC MIER CTRL 


vbe mixer control registers(0x00000000) 
| Bt | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name Pesos ųăëűO 


Reserved 


retbe PPP PPP! 
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S ee ee ee E E Kerger ege g 


rf_st_mixer_mux_s rf_st_mixer_mux_s rf_dac1_mixer_mu rf_dacO_mixer_mu 
x_sel x_sel 


as EECH 
| Reset | o fo fo fofofoftototofofofot{o{o[o]o| 


vbc mixer control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma epo a e 


rf_st_mixer_out_s GE mixer output select 
el 1'b0: dataout x 1 
1'b1: dataout x -1 


rf_st_mixer_out_s STO mixer output select 
el_0 1'b0: dataout x 1 
1'b1: dataout x -1 


rf_st_mixer_mux [13:11] ST mixer channel) input select 
seli 3'b000: ST) data 

3'b001: STO data 

3'b010: (STO+ST1)/2 

3'b01 1: (STO-ST1)/2 

Other: 0 


rf_st_mixer_mux [10: 8] RW ST mixer channel0 input select 
sel_0 3'b000: STO data 
3'b001: ST1 data 
3'b010: (STO+ST1)/2 
3'b011: (STO-ST1)/2 
Other: 0 
[7] 


rf _dac1_mixer ou 
t_sel 


RW DAC1 mixer output select 
1'b0: dataout x 1 
1'b1: dataout x -1 
rf_dacO_mixer_ou RW DACO mixer output select 
sel 1'bO: dataout x 1 
1'b1: dataout x -1 
[5: 3] 


rf_dac1_mixer_m RW DAC mixer channel1 input select 
3'b000: DAC1 data 
3'b001: DACO data 
3'b010: (DACO+DAC1)/2 
3'b011: (DACO-DAC1)/2 
Other: 0 


UX Sel 
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rf_dacO_mixer_m : DAC mixer channel input select 
ux_sel 3'b000: DACH data 


Se DAC1 data 


: (DACO+DAC1)/2 
3'b011: (DACO-DAC1)/2 
Other: 0 


7.4.4.33  VBC_ST_FIFO CTRL 


TSTS Tass ee ]TSTs Ta 
ms T 


"e 
Perl PPP PPP) PPP p>. 
Ta TSTS TS TZ TSTS TSTS TT 


Reserved 


Teese TTT 


Reserved 


vbc side tone fifo level registers 


Field Name Type e Reset Description 
Value 


CC n t 


rf_st_fifo_ae_lvl REER Wé Side tone FIFO almost empty 
evel control 


E Cc 


rf_st_fifo_af_lvl [2: 0] pn Side tone FIFO almost full level 
control 


7.4.4.34 VBC_INT_EN 


fe EEE 2 EE ed 
KEE 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce en 


| bt Le elo tieto ls tele EE EE EE 


fdf rfd 
ac2 ac0 
Reserved 3i i 
nt nt 
en en 
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Tye S an Lee Ten (en 


vbc interrupt enable registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng ora US TS 
EC ir-annn 
aor men f (aw fna fo f aaeor merupteraoe O 
EIO H L ET 
EIR [WA ET O 


7.4.4.35  VBC_INT_CLR 


0x000000A4 vbc interrupt clear registers(0x00000000) VBC_INT_CLR 


EES 


Reserved 
wef 
Pest | o Jo fo fo fofoftofofto}ofeo}ots]olte]o| 
LT Ta lna ftir lng TS | et 7} ets} aa 2 {i ]o| 


i ra | rf_a | rtd] rfd 

| dc2 dcO ac2 ac0 

Reserved 31 i Kl i 
nt nt nt nt 

clr clr clr clr 


ES T T Tez 


vbc interrupt clear registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Peer 


rf_fifo_raw_sts_clr CRS clear adc/dac fifo overflow/rd-empty 
raw status 


maamo [sr [WO [NA [0 [asco morea OOOO 
asom or f [we [NA fo fasor merisea 
KEREN 
seor mor fo [we [na fo foao menise 
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7.4.4.36 VBC_INT_RAW_STS 


Se Ed EE ed EE ass TSTS 
ms E O 


KH 
Peset | o leet te ees tee ee 
BUDI EE RRES ES EA EES ES E ER io) 


Reserved 


= SS : 


oo} HS 
Hie ` 


vbc interrupt raw status 


Field Name Type SEH Reset Description 
Value 


pr a r e pE 


SE 
S 
ee a a 
EEE S E 
S 
OA lw 
S 


7.4.4.37 VBC_INT_STS 


Cen Jor [oo [ee [e ee e e e STs Ta 
ms EE 


Reserved 
me OO 
KAREN EAR EAR EAR EAR 


| bit Le Del ls ln ls tele le aS 


e adc dac dac 
01 23 01 
Reserved 
int int int int 
sts sts sts sts 


me TTT TTT 


vbc interrupt status 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


C TOR UTS 
pronon rann an ana cerren 


o mss fa fro U fo ETS 
ames | ES fo oaza merpris 
o mes TR fro fna EHF E 


7.4.4.38 ` VBC_DAC_NGC_VTHD 


vbc dac noise gate control voice 
0x000000B0 threshold(0x00000000) VBC_DAC_NGC_VTHD 


Br | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 


Reserved 
mes OO 
Pest | o Jo TTT TTT 
ei fisjjisjijujiofjojsjz|sjs|ajsjeļijo 


rf_dac_ngc_voice_thd 


mea PPP PPP PP PpPPP PTT, 


vbc dac noise gate control voice threshold 


Field Name Type | Set/Cle | Reset Description 
ar Value 


CIO II _| 


[15: 0] a e e eeoa dac noise gate control voice threshold 
_thd 


7.4.4.39  VBC_DAC_NGC_TTHD 


vbc dac noise gate control timer 
threshold(0x00000000) VBC_DAC_NGC_TTHD 


Bt 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved 


0x000000B4 


ee eee 
Peset | o f ofofofejoefofefefofefefofefefo 
HEEL 


rf_dac_ngc_timer_thd 


mea PPP PPP PP PPP PPT, 


vbc dac noise gate control timer threshold 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena oa o US TS 


T e ngc timer | [15:0] CRU eeo dac noise gate control timer threshold 


7.4.4.40  VBC_DAC_NGC_CTRL 


vbc dac noise gate control 
registers(0x00000000) VBC_DAC_NGC_CTER 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


Reserved 
Ps = 
Reset | oo |o | ofofofo}ofofofo}o}ofolto| oa 
ee eee eee eee 


daci_noise | dacO_noise 
erv -noi -noi rf_dac_ngc_dly_sel rf_dac_ngc_cfg Reserved 
EI _gate_sts _gate_sts 


3 
en 
| Type [Ro] ro | o | w | nm | œ aw 
| Reset LRS T nna lalala ls lala ls [hell] 


VDC dac noise gate control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Iess oa [wa fo | SSCS 


daci_noise_gate_ | [14: 13] NA 

sts 

dacO_noise_gate_ | [12: 11] NA 

sts 

rf_dac_ngc_dly_s | [10: 8] eee dac noise gate delay select 
el 


KEE [Ta [AW [NA [0 [aae nose gate contolconfa | 
feseved fen fo IR 
mengen [o [FW [NA [o [oae noise gate contol enable 


0x000000B8 


7.4.4.41 VBC_DACO_FIFO_STS 


0x000000BC vbc dac0 fifo status(0x00140000) VBC_DACO_FIFO_STS 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 


dac dac dac 
Reserved is fi = fi | ofi | fi | dac0_fifo_a 
Gs Ñ E ddr_r 
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D D DD 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


dac0_fifo_addr_r dac0_fifo_addr_w 


[twe Po 
Pese | of ofo{ofototo{ofotototofofote]a 


VDC dac0 fifo status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(engt TH [NA fo 
a ES 
aaco oae fie [RO__[NA CRE 
aaco wo fuo feo na fo faor o 
aaco woer [ue [Ro KREE 
aaco fo HER Ro [na fo — f oacotioreasar 
[aaco fro aaar w [1-0] [RO [na fo |daod Wowie aaa 


7.4.4.42 VBC_DAC1_FIFO_STS 


Ten [a [oo] [m= EEE GEE GHE EEE 


dac dac dac Ñ 

Ga 1_fi 1_fi 1_fi z dac1_fifo_a 
fo_ fo_ fo_f e ddr_r 
af ae ull 


SES 
SEENEN ENEE EN ENEE SES 


dac1_fifo_addr_r dac1_fifo_addr_w 


DAIN EECH 
| Reset f oY oto teleeeiteleeeielel:le 


vbc dac) fifo status 


Field Name Type Ee Reset Description 
Value 


CS CO 


ae ee Eater ms 
"anmo ae [eo [RO [na foi oaet tro amostempy 
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[eect Wear [We] [AO [NA ETH 
EET [na foa C OO 


aat wo HER Ro [na fo [aot tioreasaar 
E [1-0] [RO [NA [0 [act owe aaa 


7.4.4.43 VBC_INNER_FIFO_STS 


fe EEE Ee EE ec 


st_fi Ss 
ech ; _ x 


w| G GH CS GG 
rr DN EDISI 
KORR K RHK EE R EE EEE 


adc23 _iis_ adc23 e Se ii adc01_iis adc01_iis 
afifo_addr_ afifo_addr_ Se i afifo_addr afifo_addr. 


dac_iis_afif dac_iis_afif 
o_addr_r o_addr_w 


vbc inner fifo/afifo status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Temna ferao [NA fo 
CK a ee NN 
E fea EL CRE toem 
E TH [Ro [na fo | sae tone iro reada 
EREECHEN [na fo | sae tone iro wrisaar 


adc23_iis_afifo_fu | [17] Ee i adc23 iis afifo full 

ll 

adc23_iis_afifo_e | [16] NA 0x1 adc23 iis afifo empty 
mpty 

adc23_iis_afifo_a | [15:14] ae a D adc23 iis afifo read addr 
ddr_r 

adc23_iis_afifo_a | [13:12] NA adc23 iis afifo write addr 
ddr_w 

SE? _iis_afifo_fu DEER ae e adc01 iis afifo full 
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adc01_iis_afifo_e | [10] NA 0x1 adc01 iis afifo empty 
mpty 

adc01_iis_afifo_a NA adc01 iis afifo read addr 
ddr_r 

adc01_iis_afifo_a | [7:6] NA adc01 iis afifo write addr 
ddr_w 


TR T o a E 


dac_iis_afifo_emp E "WE IS dac iis afifo empty 

ty 

dac_iis_afifo_addr | [3: 2] ewe P| dac iis afifo read addr 
r 

dac_iis_afifo_addr | [1:0] ia ae dac iis afifo write addr 
Ww 


7.4.4.44 ` VBC_CHN_EN 


"sms | vee cranna n Jeng | 
C Ja [oee] eeaeee T 


Reserved 
me Le 
Pest e Jo fo fofofoftofofto}otofots]olts]o| 
et TS Ta lna TS [lng TS |} et 7} ets} s4 {sl 2 |i] o | 


ra | rf_a | rf_a | ra | rfd } rf_d | rfd | rfid 
Resened dc3 ac3 ac2 ac) aco 
a dp dp dp 

en en 


en 
= T Ta Ta Ta TT 


vbc channel enable registers 


Wi CR p 1 en me | r 
ar Value 

fesened ea o Deh 

momen |n [AW [NA fo [adctdalapahenabe S 

mezen [16] [RW [NA [0 [adc aaa pan eare S 

EET (aw [na fo faaet aaa pain enae 


asco apen fi (aw [na fo aaco aaa pain erae ———=d 
maa apon fer [aw [na fo faas aaa pan orae ———i 
mazao fi [AW [na E 
[i-aaci_op-en [ti [AW [na fo | deci aaa pan orae ———=d 
ao apon [o [Aw [WA E 
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7.4.4.45 VBC_DAC2_FIFO_STS 


Cen [x [~~ [=] Taala ass Ts sn Ts 


dac | dac l dac i 

Reserved 2 fi 2 fi 2 fi = dac2_fifo_a 
fo. | fo_ | fof S ddr r 
af ae ull 


dac2_fifo_addr_r dac2_fifo_addr_w 


Les a BECH AAR 
Pese | ofojofoflejoefolejoefol e] a] > INAN 


vbc dac2 fifo status 


Field Name Type SEH Reset Description 
Value 


eg niar n r 
a rn T AU 
C fie EL CRE 
C HE EL CE H 
ER HE EL CRE 
E HER EL E 
E REL E 


7.4.4.46 VBC_DAC3_FIFO_STS 


Ten _[s [=] [=] Taala ass Ts sn Ts 


dac dac dac A 

Reserved 3 fij 3fi EE = dac3_fifo_a 
fo_ fo_ | fof ddr_r 
af ae ull 


dac3_fifo_addr_r dac3_fifo_addr_w 


[twee 
Peset | >] o Po fe fol ope epee ye Pepe lope pe 


VDC dacs fifo status 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


Temna TH a fo 
C= an R rrr anns 
C TEL CRE 


C HE EL fo fosron oo 
ER [ue EL CRE 
E [uro EL EE 
C aaar w feo [Ro [na E 


7.4.4.47 VBC_ADC0_FIFO_STS 


Cen [a [oo GEE EEE EGG EEE 


i i i ~ adc0_fifo_a 
ee - i l S 


[ro | ro | ro 
Co E D DD 
pe EE EE 


adc0_fifo_addr_r adc0_fifo_addr_w 


mej] UMAR S e 
Peset | oo ee DT 9% HEHE HEHE HHT 


vbc ad C0 fifo status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C EES 
OWE AN tan an rome 
E TEL CRE 


E HE EL EH 
ER HE EL CE 
E [uro EL EE 
E aaa w e:o [Ro [na E 


7.4.4.48 VBC_ADC1_FIFO_STS 


5 EEE Tas EE ee cd 
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adc1_fifo_a 


Reserved ddr r 


adc1_fifo_addr_r adc1_fifo_addr_w 


[te Po TT 
Pese ie elei: Le 


VDC adc1 fifo status 


Field Name Type GE Reset Description 
Value 


mg aS p 
ES a T aA e 
Tawo ae fea KENE 
aae wo fua feo na fo o feer oo 
aser wo emy [ue (Ro REEGELE 
zaet wo adarr [uro Ro [na fo faset tioreasar 
EES 


7.4.4.49 VBC_ADC2_FIFO_STS 


5 EEE 2 ed EE 2 Tas Ta] 


adc | adc į adc . 

Reserved 2_fi 2 H 2 H = adc2_fifo_a 
fo_ fo_ | fof S ddr r 
af ae ull 


adc2_fifo_addr_r adc2_fifo_addr_w 


| Name | 
BCS RE EHS 
CIES ESEAES ES ESA EA ES EES ES ES ES ESES 


vbc adc2 fifo status 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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Lengt Jä NA oP OOS 
asez woa fen feo KEREN 
aae oae fie [Ro [na CRE 
aae wou fuo fao [na fo fasen o 


asez oemp [ue (Ro KREE 
E HER EL fo [asco tioreasaar 
E [10] [RO [NA [0 | adce owe aaa 


7.4.4.50 VBC_ADC3_FIFO_STS 


Se EES Ee Ee ec GHE HEE 


adc | adc | adc f 

Reserved 3 fi | Sfi | 3fi adc3_fifo_a 
fo_ o | fof K ddr r 
af ae ull 


adc3_fifo_addr_r adc3_fifo_addr_w 


mej] TD eee 
Ee EEE EEN CE EE 


VDC adcs fifo status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(engt TH [NA fo 
eT AE 
aae oae fe fao [na CRE 
E HE _[RO[NA [0 [asso 
E [ial (Ro [na foa _[ascstfoompy 
ESCHER [NA [0 [ade Woreed agar 
E [Teo] [RO [NA [0 [ads owe aaa 


7.4.4.51 VBC_DACO01_FIFO_LVL 


vbc dac fifo almost empty/almost full level 
0x000000E4 control regtisters(0x0001E0F0) VBC_DAC01_FIFO_LVL 


Br |31 | 30 | 29 | 20 | 27 |26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 10 |17 |16 


rf 1_fif 
Reserved -dac01_fi 
o ae IV) 
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"me ET 
Perl PPP PPP PPP e e 
m TSTST TSTS TSTS TSTS TSTST 


| Name | rf_dac01_fifo_ae_lvl rf_dac01_fifo_af_lvl 
Type 


vbc dac fifo almost empty/almost full level control regtisters 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng oa [RO US o 


rf_dac01_fifo_ae [17: 9] E KE En fifo almost empty level 
M 

rf dach) io ai | KS Ts | dac01 fifo almost full level 

vl 


7.4.4.52  VBC_DAC23_FIFO_LVL 


o pelele elele CE e 


rf_dac23_fif 
o_ae_lvl 


Dpe E `a ` 
| Bit Ts lna [na lS [n lna] s Tales laal] 
| Name | rf_dac23_fifo_ae_lvl rf_dac23_fifo_af_lvl 

Type 


Reserved 


VDC dac fifo almost empty/almost full level control regtisters 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Teena [sive [RO [WA fo __| 


rf_dac23_fifo_ae [17: 9] d LO E oo fifo almost empty level 
lvl 

rf_dac23 mo at LSG ES dac23 fifo almost full level 

vl 


7.4.4.53 VBC_ADC01_FIFO_LVL 
0x000000EC vbc adc fifo almost empty/almost full level VBC_ADC01_FIFO_LVL 
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erro rags i000 
Br | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


rf_adcO1_fif 
o_ae_lvl 


ef 


Reserved 


Peset | o [o foto fo les te else tel: 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc01_fifo_ae_lvl rf_adc01_fifo_af_lvl 


E PPT] DREES 


vbc adc fifo almost empty/almost full level control regtisters 


Field Name Type — Reset Description 
Value 


E nn Ki 


rf_adc01_fifo_ae [17: 9] ee ee pa fifo almost empty level 
M 

rf adden) io ai | PH [RW [NA TS adc01 fifo almost full level 

vl 


7.4.4.54  VBC_ADC23_FIFO_LVL 


vbc adc fifo almost empty/almost full level 
0x000090F9 control regtisters(0x0001E0F0) VBC_ADC23_FIFO_LVL 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 |17 |16 


Reserved 
Pest | o Jo [oo }ofo}ofo}ofo}ofo}ofeotots 
œ TnS Da lna Ts Dn] TS TS TTS SaaS LST 


rf_adce23_fifo_ae_lvl rf_adce23_fifo_af_lvl 


reeset [edd TeTe Tle] Pre 


vbc adc fifo almost empty/almost full level control regtisters 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng oa o IR 


rf_adc23_fifo_ae [17: 9] ae aa Ga en fifo almost empty level 
lvl 

rf_adc23 io ai | ee ee adc23 fifo almost full level 

vl 
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7.4.4.55 VBC_IIS_STS 


Se EEE 2 ed EE ee Ta 


ne TR 
eee EE a EE EE CE 


Reserved 


er EE 


Ade diac dae adc adc adc adc adc adc 
23 23 23 01 01 01 
Reserved _iis _iis _iis 
“lk iis iis_| iis iis iis_| iis 
clk di clk 


= 
PEERS 


vbc iis status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng foa [NAO 
EINEN EE 
e [mi [RO [WA [O_ C 
ETEL a o E 
ETEL L E nsa 
ETO [WA ET 
EIR [WA ET 
ETT L ET nsa 
ETO L ET 
ETH L ET 


7.4:4:56 VBC FM MUTE CTL 


Cen [a [>] [= [7 Tass Lass ss 


Ñ 


| Type | 


œ IS Ta Ta Ins Tn TnS TS TSTS Ta TS T 
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rf_fm_mute_dg_stp 


Tie [aw T T T 
ees TTT TTT TTT TTT 


vbc fm mute control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma epo a fo 


rT Tm. mute direct = pn write to 1, the fm voice will go to 
0 directly. 


rT Tm. mute cH [16] RW NA fm mute control, when write to 0, the 
voice will be mute step by step till 0; 
when write to 1, the voice will unmute 
step by step till normal. The step is 
rf_fm_mute_dg_stp 


rf_fm_mute_en_1 | [14] Rw ja fo | fm mute enable of right channel 
rf_fm_mute_en_0O | [13] Rw [NA In fm mute enable of left channel 


rf_fm_mute_dg_st | [12: 0] JENE fm mute step 
p 


7.4.4.57 VBC_VERSION 


Cen Jor [oo [ee [e e Jes e e e ed 


Reserved 
Ka 
Pest | o Jo TTT TTT 
œ TnS Da lna Ts Dn] TS TS TTS SaaS LST 


rf_vbc_version 


vbc version 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng [prvi [RO US o 
Ce ES Ee 
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7.4.4.58 | VBC_DAC_EQ6 COEFO H 


VBC_DAC_EQ6_COEF0_ 
H 


0x00000100 vbc dac eq6 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 
| Name | see el 


Reserved 
mes OO 
Pest SSES | | | | | 
ei fisjjisjijujiofjojsjz|sjs|ajsjeļijo 


rf_dac_eq6_coef0_h 


Pe PPP PPP PrP Pre 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6 coei | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
h 


7.4.4.59 VBC_DAC_EQ6 COEFO_L 


0x00000104 vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC_FQ6_COEFO_ 


Pe Ee Ee EREESEN 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Lee Ce e Coen 
pit Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_dac_eq6_coef0_| 


R E HT HS 
me [TSTST TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef0 GORR HG dac eq6 coefficient low 8bit 
T 
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7.4.4.60  VBC_DAC_EQ6_COEF1_H 


VBC_DAC_EQ6_COEF1_ 
H 


0x00000108 vbc dac eq6 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 
| Name | see el 


Reserved 
mes R 
Pest lT TTT | | | 
pit fisjjisjijujiofjojsjz|sjs|ajsjeļijo 


rf_dac_eq6_coef1_h 


me PPP PPP PrP PPT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6_coef1 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
h 


7.4.4.61 VBC_DAC_EQ6_COEF1_L 


0x0000010C vbe dac eg6 coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF1_ 


Peale [= [Te [= [Tele ee 
name SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Lee Ce e Coen 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef1_| 


w) o e ooo HS 
KSE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef1 GORR HG dac eq6 coefficient low 8bit 
T 
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7.4.4.62 ` VBC_DAC EQ6_COEF2_H 


VBC_DAC_EQ6_COEF2_ 
H 


0x00000110 vbc dac eq6 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 20 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 
| Name | see el 


Reserved 
mes OO 
Pest SSES Ee Ela | | 
ei fisjjisjijujiofjojsjz|sjs|ajsjeļijo 


rf_dac_eq6_coef2_h 


Pe PP PPP PP PrP Prey 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg ae Oe 


rf_dac_eq6 coef2 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
h 


7.4.4.63 VBC_DAC_EQ6_COEF2 L 


0x00000114 vbe dac eg coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF2_ 


CR EREEEREEEREEE EE EREESEN 
name = 


Reserved 
De Leer 
Pest e Ce Ce Ce Ce Lee Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef2_| 


KS HT HS 
me [TSTST TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES ES 


rf_dac_eq6_coef2 GORR HG dac eq6 coefficient low 8bit 
T 
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7.4.4.64 | VBC_DAC_EQ6_COEF3 H 


VBC_DAC_EQ6_COEF3_ 
H 


0x00000118 vbc dac eq6 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 
| Name | see el 


Reserved 
mes OO 
Pest SSES | | | | | 
ei fisjjisjijujiofjojesjz|sjs|ajsjeļijo 


rf_dac_eq6_coef3_h 


me PPP PPP PrP PPT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6 coef3 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
h 


7.4.4.65 | VBC_DAC_EQ6 COEF3_L 


0x0000011C vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC_FQ6_COEF3_ 


Perales [Te [= [eee ee ee 
name | = 


Reserved 
De Leer 
Pest e Ce Ce Ce Ce Lee Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef3_| 


KA HT HS 
me [TSTST TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef3 GORR e e dac eq6 coefficient low 8bit 
T 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1862 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.66 VBC DAC EQ6_COEF4 H 


VBC_DAC_EQ6_COEF4_ 
H 


0x00000120 vbc dac eq6 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 2s | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 
| Name | see el 


Reserved 
mes OO 
Pest SSES | | | | | 
pit fisjjisjijujiofjojesjz|sjs|ajsjeļijo 


rf_dac_eq6_coef4_h 


me Ee TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_dac_eq6 coef4 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
h 


7.4.4.67 ` VBC_DAC_EQ6_COEF4 L 


0x00000124 vbe dac eg coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF4_ 


Peale [= [Te [= [ees eee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef4_| 


w) o e ooo HS 
KSE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef4 GORR HG dac eq6 coefficient low 8bit 
T 
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7.4.4.68 | VBC_DAC_EQ6 COEF5 H 


VBC_DAC_EQ6_COEF5_ 
H 


0x00000128 vbc dac eq6 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 
| Name | see el 


Reserved 
mes OO 
Pest SSES | | | | | 
pit fisjjisjijujiofjojesjz|sjs|ajsjeļijo 


rf_dac_eq6_coef5_h 


me Ee TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6 coef5 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
h 


7.4.4.69  VBC_DAC_EQ6 COEF5_L 


0x0000012C vbe dac eg coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF5_ 


Perales Te [= [ees eee ee 
name | = 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Lee Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_dac_eq6_coef5_| 


w) o e ooo HS 
KSE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef5 ne dac eq6 coefficient low 8bit 
T 
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7.4.4.70  VBC_DAC_EQ6_COEF6_H 


VBC_DAC_EQ6_COEF6_ 
H 


0x00000130 vbc dac eq6 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 
name | see el 


Reserved 
mes OO 
Pest SSES | | | | | 
pit fisjjisjijujiofjojsjz|sjs|ajsjeļijo 


rf_dac_eq6_coef6_h 


Pe PP PPP PP PrP PPT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6 _coef6 |} [15: 0] rao [eo om dac eq6 coefficient high 16bit 
h 


7.4.4.71 VBC_DAC_EQ6_COEF6_L 


0x00000134 vbe dac eg6 coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF6_ 


Petals [Te [= [eels ee 
name = 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef6_| 


KS HT HS 
me [TSTST TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES ES 


rf_dac_eq6_coef6 GORR e e dac eq6 coefficient low 8bit 
T 
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7.4.4.72 | VBC_DAC_EQ6_COEF7_H 


VBC_DAC_EQ6_COEF7_ 
H 


0x00000138 vbc dac eq6 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 
| Name | see el 


Reserved 
mes OO 
Pest SSES | | | | | 
ei fisjjisjijujiofjojsjz|sjs|ajsjeļijo 


rf_dac_eq6_coef7_h 


me Ee TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg ae Oe 


rf_dac_eq6_coef7 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
h 


7.4.4.73 | VBC_DAC_EQ6_COEF7_L 


0x0000013C vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC_FQ6_COEF7_ 


Peale [a [= [ee ee ee 
name = 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
et [as Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_dac_eq6_coef7_| 


"men 
KSE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef7 GORR HG dac eq6 coefficient low 8bit 
T 
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7.4474 | VBC_DAC_EQ6_COEF8_H 


VBC_DAC_EQ6_COEF8_ 
H 


0x00000140 vbc dac eq6 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 
name | see el 


Reserved 
mes OO 
Pest SSES | | | | | 
ei fisjjisjijujiofjojesjz|sjs|ajsjeļijo 


rf_dac_eq6_coef8_h 


Pe PPP PPP PPP PPL 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6 coef8 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
h 


7.4.4.75 | VBC_DAC _EQ6 COEF8_L 


0x00000144 vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC_FQ6_COEFS_ 


Peale [= [eT [es ee ee 
name = 


Reserved 
De Leer 
Pest e Ce Ce Ce Ce Lee Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef8_| 


"men 
KSE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef8 GORR e e dac eq6 coefficient low 8bit 
T 
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7.4.4.76 | VBC_DAC_EQ6_COEF9 H 


VBC_DAC_EQ6_COEF9_ 
H 


0x00000148 vbc dac eq6 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
| Name | see el 


Reserved 
mes OO 
Pest SSES | | | | | 
pit fisjjisjijujiofjojsjz|sjs|ajsjeļijo 


rf_dac_eq6_coef9_h 


me PPP PPP PPP PPL 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6 _coef9 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
h 


7.4.4.77 | VBC_DAC_EQ6_COEF9_L 


0x0000014C vb dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC_FQ6_COEFS_ 


Pea l= [= [Te [= [Tels ee ee 
name SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Lee Ce e Coen 
pit Is Ta lna TS [n lng TS Ts TS TS laal T 


Reserved rf_dac_eq6_coef9_| 


"men 
KSE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef9 GORR HG dac eq6 coefficient low 8bit 
T 
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7.4.4.78  VBC_DAC_EQ6 _COEF10 H 


VBC_DAC_ Ee COEF10 


0x00000150 vbc dac eg6 coefficient high 16bit(0x00000000) 


EE EEE 
ms T 


Reserved 


E 
Best I T E T ES EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef10_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam ae Oe 


rf_dac_eq6_coef1 |} [15: 0] rao [eo om dac eq6 coefficient high 16bit 
0 h 


7.4479 | VBC_DAC_EQ6_COEF10_L 


0x00000154 vbe dac eg6 coefficient low 8bit(0x00000000) | VBC_DAC_FG6_COEF10 


Cea l= [= [Te [= [Tels eee ee 
name | 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Lee Ce e Coen 
et Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_dac_eq6_coef10_| 


w) o o e ooo 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef1 GORR HG dac eq6 coefficient low 8bit 
o 
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7.4.4.0 | VBC_DAC_EQ6 COEF11_H 


VBC_DAC_ Ee COEF11 


0x00000158 vbc dac eg6 coefficient high 16bit(0x00000000) 


a [alsa [2 [ss [@ [ele [ao [ee Te 
er a N 


Reserved 


es eae 
Best I T E T ES SSES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef11_h 


Pe PP PPP PP PrP PPT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6_coef1 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
1h 


7.4.4.81 VBC_DAC_EQ6_COEF11_L 


0x0000015C vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DPAC_EQ6_COEF11 


CR EREEEREEEREEE EE EREESE 
name Lë 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
ei [as Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef11_| 


R E HT HS 
me [TSTST TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef1 GORR HG dac eq6 coefficient low 8bit 
11 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.82 ` VBC_DAC_EQ6 COEF12 H 


VBC_DAC_ Ee COEF12 


0x00000160 vbc dac eg6 coefficient high 16bit(0x00000000) 


Ca [a [l= [2 [= [sles [@ [ao [ee oe 
KEES 


Reserved 


E 
Best I T E T ES EES ES ES Edel ES 
œ» EE 


rf_dac_eq6_coef12_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6_coef1 | [15: 0] rao [eo dac eq6 coefficient high 16bit 
2h 


7.4.4.83  VBC_DAC EQ6_COEF12 L 


0x00000164 vbe dac eg6 coefficient low 8bit(0x00000000) | VBC-DPAC_EQ6_COEF12 


Perales [eT [eels eee ee 
name | 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef12_| 


"el 
EH ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef1 GORR HG dac eq6 coefficient low 8bit 
ER 
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7.4.4.84 | VBC_DAC_EQ6 COEF13 H 


VBC_DAC_ Ee COEF13 


0x00000168 vbc dac eg6 coefficient high 16bit(0x00000000) 


EEE EEE STT 
er a N 


Reserved 


es eae 
Best I E E T ES EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef13_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oh 


rf_dac_eq6_coef1 | [15: 0] rao [eo dac eq6 coefficient high 16bit 
3_h 


7.4.4.85 VBC_DAC_EQ6_COEF13 L 


0x0000016C vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DPAC_EQ6_COEF13 


CR EREEEREEEREEE EE EREESE 
name Lë 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
pit Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_dac_eq6_coef13_| 


w) o o e HT HS 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NAO 


rf_dac_eq6_coef1 GORR HG dac eq6 coefficient low 8bit 
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7.4.4.86 | VBC_DAC_EQ6 COEF14 H 


VBC_DAC_ Ee COEF14 


0x00000170 vbc dac eg6 coefficient high 16bit(0x00000000) 


a [a= [2s [s[@ [ele [ao [ee Te 
ms T 


Reserved 


E 
Best I T E T ES SSES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_dac_eq6_coef14_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oa 


rf_dac_eq6 coef | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
4h 


7.4487 | VBC_DAC_EQ6_COEF14 L 


0x00000174 vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF14 


Peale [= [eT [eels ee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Lee Ce e Coen 
ei [as [a lna TS [n lng TS Ts TS TS laal 


Reserved rf_dac_eq6_coef14_| 


w) o e HT HS 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef1 GORR HG dac eq6 coefficient low 8bit 
4 | 
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7.4.4.88 | VBC_DAC_EQ6_COEF15 H 


VBC_DAC_ Ee COEF15 


0x00000178 vbc dac eg6 coefficient high 16bit(0x00000000) 


Ca [a= [2 [ss le [ele [a To [ee Te 
ms T 


Reserved 


E 
nest EMEC T | RE WP SSES ES ES Edel ES 
œ» EE 


rf_dac_eq6_coef15_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6_coef1 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
B h 


7.4.4.89  VBC_DAC_EQ6 COEF15_L 


0x0000017C vbe dac eg6 coefficient low 8bit(0x00000000) | VBC-DPAC_EQ6_COEF15 


Cea l= [= [eT [Tels eee ee 
name SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved tf_dac_eq6_coef15_| 


R E HT HS 
me [TSTST TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef1 GORR HG dac eq6 coefficient low 8bit 
5 | 
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7.4.4.90  VBC_DAC_EQ6_COEF16 H 


VBC_DAC_ Ee COEF16 


0x00000180 vbc dac eg6 coefficient high 16bit(0x00000000) 


EE EEE STT 
ms T 


Reserved 


E 
nest ESME E E RE WP ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef16_h 


me Ee TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg aa Oe 


rf_dac_eq6 coef | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
6_h 


7.4.4.91 VBC_DAC_EQ6_COEF16_L 


0x00000184 vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DPAC_EQ6_COEF16 


RECH EREEEREEEREE EIERE EREESE 
name Lë 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_dac_eq6_coef16_| 


KS HT HS 
me [TSTST TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef1 GORR HG dac eq6 coefficient low 8bit 
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7.4.4.92 | VBC_DAC_EQ6_COEF17_H 


VBC_DAC_ Ee COEF17 


0x00000188 vbc dac eg6 coefficient high 16bit(0x00000000) 


eI EEE STT 
ms T 


Reserved 


E 
Best I T E T ES EES ES ES Edel ES 
œ EE 


rf_dac_eq6_coef17_h 


dN TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


ream a Oe 


rf_dac_eq6 coef | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
7_h 


7.4.4.93 VBC_DAC_EQ6_COEF17_L 


0x0000018C vbe dac eg coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF17 


CR EREEEREEEREEE EE EREESE 
name Lë 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Lee Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef17_| 


R E HT S 
me [TSTST TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NAO 


rf_dac_eq6_coef1 GORR HG dac eq6 coefficient low 8bit 
71 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1876 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 
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7.4.4.94  VBC_DAC_EQ6_COEF18 H 


VBC_DAC_ Ee COEF18 


0x00000190 vbc dac eg6 coefficient high 16bit(0x00000000) 


EE EEE 
ms T 


Reserved 


E 
Best I E E T ES SSES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_dac_eq6_coef18_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam aa Oe 


rf_dac_eq6 coef |} [15: 0] rao [eo dac eq6 coefficient high 16bit 
8_h 


7.4.4.95  VBC_DAC_EQ6 COEF18 L 


0x00000194 vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEFI8 


Peale [= [a [= [eee eee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef18_| 


w) o o e HT S 
EH ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef1 GORR HG dac eq6 coefficient low 8bit 
gl 
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7.4.4.96  VBC_DAC_EQ6_COEF19 H 


VBC_DAC_ Ee COEF19 


0x00000198 vbc dac eg6 coefficient high 16bit(0x00000000) 


EEE EES STT 
ms T 


Reserved 


E 
Best I E E T ES EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef19_h 


Pe PP PPP PP PrP PPT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6_coef1 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
9h 


7.4.4.97  VBC_DAC_EQ6_COEF19 L 


0x0000019C vbe dac eg6 coefficient low 8bit(0x00000000) | VBC-DPAC_EQ6_COEF19 


Pea l= [= [Te [= [els eee ee 
name | SS 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef19_| 


"men 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef1 GORR HG dac eq6 coefficient low 8bit 
9 | 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.98  VBC_DAC_EQ6 COEF20 H 


VBC_DAC_ Ee COEF20 


0x000001A0 vbc dac eg6 coefficient high 16bit(0x00000000) 


EE EEE STT 
KEE 


Reserved 


E 
Best I T E T ES EES ES ES Edel ES 
œ EE 


rf_dac_eq6_coef20_h 


me EN TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


faa a Oe 


rf_dac_eq6_coef2 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
Oh 


7.4.4.99  VBC_DAC_EQ6_COEF20_L 


0x000001A4 vbe dac eq6 coefficient low 8bit(0x00000000) | VBC_DAC_FG6_COEF20 


Cera l= [= [a [= [ele eee ee 
name SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef20_| 


w) o e ooo HS 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef2 GORR HG dac eq6 coefficient low 8bit 
o 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.100 VBC_DAC_EQ6_COEF21_H 


VBC DAC | Ee COEF21 


0x000001A8 vbc dac eg6 coefficient high 16bit(0x00000000) 


Va [als [2s [else [ao [ee Te 
ms T 


Reserved 


E 
nest EMEC T | RE WP SSES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef21_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6 coef2 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
1h 


7.4.4.101 | VBC_DAC_EQ6_COEF21_L 


0x000001AC vbe dac eq6 coefficient low 8bit(0x00000000) | VBC_DAC_EQ6_COEF21 


Peal [eT [eee eee ee 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
et Is Ta lna Ts [n lng TS Ts TS TS laal 


Reserved rf_dac_eq6_coef21_| 


w) o e ooo HS 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES EES 


rf_dac_eq6_coef2 GORR HG dac eq6 coefficient low 8bit 
11 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.102 VBC DAC Fos _COEF22 H 


VBC DAC | Ee COEF22 


0x000001B0 vbc dac eg6 coefficient high 16bit(0x00000000) 


Va [a= [2 [ss [=e [2 [ale [ee ee 
ms T 


Reserved 


E 
Best I T E T ES EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef22_h 


me EN TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6 coef2 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
2h 


7.4.4.103 | VBC_DAC_EQ6_COEF22 L 


0x000001B4 vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DPAC_EQ6_COEF22 


CR EREEEREEEREEE EE EREESE 
name Lë 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef22_| 


KA HT HS 
me [TSTST TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef2 GORR HG dac eq6 coefficient low 8bit 
ER 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.104 VBC DAC Fos _COEF23 H 


VBC DAC | Ee COEF23 


0x000001B8 vbc dac eg6 coefficient high 16bit(0x00000000) 


Ca [a= 2 [ss [else [a To [ee Te 
ms T 


Reserved 


E 
Best I T E T ES EES ES ES Edel ES 
œ EE EE 


rf_dac_eq6_coef23_h 


me TTT TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6 coef2 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
3_h 


7.4.4.105 VBC_DAC_EQ6_COEF23_L 


0x000001BC vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF23 


5 EREEEREEEREEE EE EREESE 
name | 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa TS 


Reserved rf_dac_eq6_coef23_| 


KS HT HS 
me [TSTST TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef2 GORR HG dac eq6 coefficient low 8bit 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.106 VBC DAC Fos COEF24 H 


VBC DAC | Ee COEF24 


0x000001C0 vbc dac eg6 coefficient high 16bit(0x00000000) 


Ca [a= [2 [ss [= [ele [ao [ee ee 
ms T 


Reserved 


E 
Best I T E T ES EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef24_h 


dN TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg aa Oe 


rf_dac_eq6 coef2 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
4h 


7.4.4.107 VBC_DAC_EQ6_COEF24 L 


0x000001C4 vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF24 


Peas [Te [= [ee] eee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef24_| 


w) o e HT HS 
EH ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef2 GORR HG dac eq6 coefficient low 8bit 
4 | 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.108 VBC_DAC_EQ6_COEF25_H 


VBC_DAC_ Ee COEF25 


0x000001C8 vbc dac eg6 coefficient high 16bit(0x00000000) 


Ca [a= [z= [= [sea [o [ee Te 
ms T 


Reserved 


E 
Best I T E T ES EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef25_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg aa Oe 


rf_dac_eq6 coef2 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
B h 


7.4.4.109 VBC_DAC_EQ6_COEF25_L 


0x000001CC vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DPAC_EQ6_COEF25 


Peale [= [eT [eels eee ee 
name | SS 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
ei Is Ta lna TS [lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef25_| 


w) o o e HT HS 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eseves TR [RO [NA fo 


rf_dac_eq6_coef2 GORR HG dac eq6 coefficient low 8bit 
5 | 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.110 VBC_DAC_EQ6_COEF26_H 


VBC_DAC_ Ee COEF26 


0x000001D0 vbc dac eg6 coefficient high 16bit(0x00000000) 


Va [l= [2 [sls [eee [a To [ee Te 
ms T 


Reserved 


E 
nest EMEC T | WP SSES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_dac_eq6_coef26_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6 coef2 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
6_h 


7.4.4.111 VBC_DAC_EQ6_COEF26_L 


0x000001D4 vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DPAC_EQ6_COEF26 


CR EREEEREEEREEE EE EREESE 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef26_| 


w) o e HT HS 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef2 GORR HG dac eq6 coefficient low 8bit 
6 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.112 | VBC_DAC_EQ6_COEF27_H 


VBC_DAC_ Ee COEF27 


0x000001D8 vbc dac eg6 coefficient high 16bit(0x00000000) 


Ca [l= [2 [ss le [ele [a [oe fe Te 
ms T 


Reserved 


E 
Best I T E T ES SSES ES ES Edel ES 
| bt Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef27_h 


me EN TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oh 


rf_dac_eq6 coef2 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
7_h 


7.4.4.113 VBC_DAC_EQ6_COEF27_L 


0x000001DC vbe dac eg coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF27 


5 EREEEREEEREEE EE EREESE 
name | = 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef27_| 


w) o e HT HS 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eseves TR [RO [NAO 


rf_dac_eq6_coef2 GORR HG dac eq6 coefficient low 8bit 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.114 VBC DAC Fos COEF28 H 


VBC DAC | Ee COEF28 


0x000001E0 vbc dac eg6 coefficient high 16bit(0x00000000) 


EI EEE STT 
ms T 


Reserved 


E 
nest ESME T | RE WP SSES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef28_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_dac_eq6 coef2 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
8_h 


7.4.4.115 VBC_DAC_EQ6_COEF28_L 


0x000001E4 vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF28 


Carta le [= [eT [ees eee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa ST 


Reserved rf_dac_eq6_coef28_| 


w) o e HT HS 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef2 GORR HG dac eq6 coefficient low 8bit 
gl 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.116 VBC_DAC_EQ6_COEF29_H 


VBC_DAC_ Ee COEF29 


0x000001E8 vbc dac eg6 coefficient high 16bit(0x00000000) 


a [a [l= [2s [els [2 [a To [fe oT e 
ms T 


Reserved 


E 
Best I T E T ES EES ES ES Edel ES 
œ EE 


rf_dac_eq6_coef29_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg aa Oe 


rf_dac_eq6 coef2 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
9h 


7.4.4.117 VBC_DAC_EQ6_COEF29_L 


0x000001EC vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF29 


Ce Tao l= [= [eT [pte eee ee 
name | = 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa ST 


Reserved rf_dac_eq6_coef29_| 


w) o e ooo 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef2 GORR HG dac eq6 coefficient low 8bit 
9 | 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.118 | VBC_DAC_EQ6_COEF30_H 


VBC_DAC_ Ee COEF30 


0x000001FO vbc dac eg6 coefficient high 16bit(0x00000000) 


EEE 
ms T 


Reserved 


E 
nest EMEC T | RE WP SSES ES ES Edel ES 
œ EE 


rf_dac_eq6_coef30_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6 coef3 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
Oh 


7.4.4.119 VBC_DAC_EQ6_COEF30_L 


0x000001F4 vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DPAC_EQ6_COEF30 


Peale [= [a [ees ee ee 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_dac_eq6_coef30_| 


w) o e HT HS 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef3 GORR HG dac eq6 coefficient low 8bit 
o 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1889 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


7.4.4.120 VBC DAC Fos _COEF31_H 


VBC DAC | Ee COEF31 


0x000001F8 vbc dac eg6 coefficient high 16bit(0x00000000) 


Ca [a= [a2 sls [= [ele [a To [ee [Te 
ms T 


Reserved 


E 
nest ESME T | RE WP SSES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_dac_eq6_coef31_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6_coef3 |} [15: 0] rao [eo om dac eq6 coefficient high 16bit 
1h 


7.4.4.121 VBC_DAC_EQ6_COEF31_L 


0x000001FC vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DPAC_EQ6_COEF31 


Cer [aoe [= [Te [= [els eee ee 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef31_| 


w) o e ooo HS 
EH ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef3 GORR HG dac eq6 coefficient low 8bit 
11 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.122 VBC_DAC_EQ6_COEF32_H 


VBC_DAC_ Ee COEF32 


0x00000200 vbc dac eg6 coefficient high 16bit(0x00000000) 


eI EEE STT 
ms T 


Reserved 


E 
Best I T E T ES EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef32_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a OA 


rf_dac_eq6 _coef3 | [15: 0] rao [eo dac eq6 coefficient high 16bit 
2h 


7.4.4.123 VBC_DAC_EQ6_COEF32_L 


0x00000204 vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DPAC_EQ6_COEF32 


Perales Te [eee eee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
pit Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_dac_eq6_coef32_| 


R E HT HS 
me [TSTST TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef3 GORR HG dac eq6 coefficient low 8bit 
ER 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.124 VBC_DAC_EQ6_COEF33_H 


VBC_DAC_ Ee COEF33 


0x00000208 vbc dac eg6 coefficient high 16bit(0x00000000) 


EI EEE STT 
ms a 


Reserved 


E 
nest EMEC T | RE WP SSES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef33_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a OA 


rf_dac_eq6_coef3 |} [15: 0] rao [eo dac eq6 coefficient high 16bit 
3_h 


7.4.4.125 VBC_DAC_EQ6_COEF33_L 


0x0000020C vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF33 


Peale [= [Te [= [tes ee 
name | SS 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
ei Is [a lna TS [n lng TS Ts TS TS laal 


Reserved rf_dac_eq6_coef33_| 


w) o o e ooo 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef3 GORR HG dac eq6 coefficient low 8bit 
31 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.126 VBC_DAC_EQ6_COEF34_H 


VBC DAC | Ee COEF34 


0x00000210 vbc dac eg6 coefficient high 16bit(0x00000000) 


EI EEE STT 
ms T 


Reserved 


E 
Best I E E T ES SSES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef34_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6_coef3 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
4h 


7.4.4.127 VBC_DAC_EQ6_COEF34_L 


0x00000214 vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF34 


Peale [= [eT [eee eee ee 
name | = 


Reserved 
De Emer 
Pest e Ce ee Ce Ce Ce Ce e Coen 
et Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_dac_eq6_coef34_| 


w) o e HT HS 
EH ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NAO 


rf_dac_eq6_coef3 GORR HG dac eq6 coefficient low 8bit 
4 | 
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Di Ev Of ) SL8541E Device Specification 


7.4.4.128 | VBC_DAC_EQ6_COEF35_H 


VBC_DAC_ Ee COEF35 


0x00000218 vbc dac eg6 coefficient high 16bit(0x00000000) 


Ca [== [2 [ss [@ [ele [ao [fe Te 
ms T 


Reserved 


E 
nest EMEC T | RE WP SSES ES ES Edel ES 
œ TS Ta Ta Ins n TnS TS TSTS Ta TS T 


rf_dac_eq6_coef35_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6 coef3 | [15: 0] rao [eo dac eq6 coefficient high 16bit 
B h 


7.4.4.129 VBC_DAC_EQ6_COEF35_L 


0x0000021C vbe dac eg6 coefficient low 8bit(0x00000000) | VBC-DPAC_EQ6_COEF35 


Peale [= [eT [eels ee ee 
name | 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef35_| 


w) o e ooo 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef3 GORR HG dac eq6 coefficient low 8bit 
5 | 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.130 VBC_DAC_EQ6_COEF36_H 


VBC_DAC_ Ee COEF36 


0x00000220 vbc dac eg6 coefficient high 16bit(0x00000000) 


EEE EEE STT 
ms T 


Reserved 


E 
nest EMEC T | WP SSES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_dac_eq6_coef36_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6_coef3 |} [15: 0] rao [eo om dac eq6 coefficient high 16bit 
6_h 


7.4.4.131 VBC_DAC_EQ6_COEF36_L 


0x00000224 vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DPAC_EQ6_COEF36 


Peale [= [Te [ees eee ee 
name | = SS 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef36_| 


w) o e HT HS 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef3 GORR HG dac eq6 coefficient low 8bit 
6 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.132 VBC_DAC_EQ6_COEF37_H 


VBC_DAC_ Ee COEF37 


0x00000228 vbc dac eg6 coefficient high 16bit(0x00000000) 


a [l= 2 [= [sls [2 [ao [ee Te 
ms T 


Reserved 


E 
Best I T E T ES SSES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef37_h 


me TTT TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6 coef3 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
7_h 


7.4.4.133 VBC_DAC_EQ6_COEF37_L 


0x0000022C vbe dac eg coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF37 


Pepa [Te [= [eels ee ee 
name SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq6_coef37_| 


w) o e HT HS 
EH ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef3 GORR HG dac eq6 coefficient low 8bit 
71 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.134 VBC_DAC_EQ6_COEF38_H 


VBC_DAC_ Ee COEF38 


0x00000230 vbc dac eg6 coefficient high 16bit(0x00000000) 


EE EEE STT 
ms T 


Reserved 


E 
nest ESME T | RE WP SSES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef38_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_dac_eq6 coef3 | [15: 0] rao [eo dac eq6 coefficient high 16bit 
8_h 


7.4.4.135 VBC_DAC_EQ6_COEF38_L 


0x00000234 vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF38 


Peale [= [a [eee eee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_dac_eq6_coef38_| 


w) o o e HT HS 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef3 GORR HG dac eq6 coefficient low 8bit 
gl 
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7.4.4.136 | VBC_DAC_EQ6_COEF39_H 


VBC_DAC_ Ee COEF39 


0x00000238 vbc dac eg6 coefficient high 16bit(0x00000000) 


Ca [als 2 [ss [else [a To [ee Te 
ms T 


Reserved 


E 
nest EMEC T | RE WP SSES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_dac_eq6_coef39_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6 coef3 | [15: 0] rao [eo dac eq6 coefficient high 16bit 
9h 


7.4.4.137  VBC_DAC_EQ6_COEF39_L 


0x0000023C vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DPAC_EQ6_COEF39 


Peale [= [a [= [es eee ee 
name SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_dac_eq6_coef39_| 


w) o o e HT HS 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef3 GORR HG dac eq6 coefficient low 8bit 
9 | 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.138  VBC_DAC_EQ6_COEF40_H 


VBC_DAC_ Ee COEF40 


0x00000240 vbc dac eg6 coefficient high 16bit(0x00000000) 


Va [alla [2 [ss [els [@ [ae [ee [ee 
ms T 


Reserved 


E 
Best I T E T ES EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef40_h 


Pe PP PPP PP PrP Prey 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


faa a Oe 


rf_dac_eq6_coef4 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
Oh 


7.4.4.139 VBC_DAC_EQ6 _COEF40_L 


0x00000244 vbe dac eg6 coefficient low 8bit(0x00000000) | VBC-DPAC_EQ6_COEF40 


Peale [= [Te [ees eee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa ST 


Reserved rf_dac_eq6_coef40_| 


w) o e HT S 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq6_coef4 GORR HG dac eq6 coefficient low 8bit 
o 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.140 VBC_DAC_EQ6_COEF41_H 


VBC_DAC_ Ee COEF41 


0x00000248 vbc dac eg6 coefficient high 16bit(0x00000000) 


Ca [== [2s [else [a To [oe Te 
ms T 


Reserved 


E 
nest ESME T | RE WP SSES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef41_h 


Pe PP PPP PP PrP PPL 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg ae Oe 


rf_dac_eq6_coef4 | [15: 0] rao [eo om dac eq6 coefficient high 16bit 
1h 


7.4.4.141 VBC_DAC_EQ6_COEF41_L 


0x0000024C vbe dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF4 


Peale [= [Te [= [ese ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Lee Ce e Coen 
et Is Ta lna TS [n lng TS Ts TS TS laa ST 


Reserved rf_dac_eq6_coef41_| 


KS HT HS 
me [TSTST TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eseves TR [RO [NA fo 


rf_dac_eq6_coef4 GORR HG dac eq6 coefficient low 8bit 
11 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.142 VBC_DAC_EQ6 _COEF42_H 


VBC_DAC_ Ee COEF42 


0x00000250 vbc dac eg6 coefficient high 16bit(0x00000000) 


EE EEE STT 
ms T 


Reserved 


E 
Best I T E T ES EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq6_coef42_h 


de TTT TTT 


VDC dac eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq6 Coed | [15: 0] rao [eo dac eq6 coefficient high 16bit 
2h 


7.4.4.143 VBC_DAC_EQ6_COEF42_L 


0x00000254 vbe dac eg6 coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF42 


Cea l@ [= [Te [eels eee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Lee Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_dac_eq6_coef42_| 


w) o e HT HS 
EE ESES ES ES ER TTT TT 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NAO 


rf_dac_eq6_coef4 GORR HG dac eq6 coefficient low 8bit 
ER 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.144 VBC_DAC_EQ4_ COEFO_H 


VBC_DAC_EQ4_COEF0_ 
H 


0x00000258 vbc dac eq4 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
| Name | see el 


Reserved 
mes OO 
Pest SSES | | | | | 
pit fisjjisjijujiofjojsjz|sjs|ajsjeļijo 


rf_dac_eq4_coef0_h 


me Ee TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq4 coef0 | [15: 0] GC ee dac eq4 coefficient high 16bit 
h 


7.4.4.145 VBC_DAC_EQ4 COEFO_L 


0x0000025C vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF0_ 


CR EREEEREEEREEE EE EREESEN 
name | = 


Reserved 
De Leer 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
et [as Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_dac_eq4_coef0_| 


"men 
EE ESES ES ES ER TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR UTS 


rf_dac_eq4_coef0 GORR HG dac ed4 coefficient low 8bit 
TI 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.146 VBC_DAC_EQ4 COEF1_H 


VBC_DAC_EQ4_COEF1_ 
H 


0x00000260 vbc dac eq4 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | see el 


Reserved 
mes R 
Pest lT TTT | | | 
pit fisjjisjijujiofjojsjz|sjs|ajsjeļijo 


rf_dac_eq4_coef1_h 


me Ee TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


raed a Oe 


rf_dac_eq4_coef1 | [15: 0] GC e dac eq4 coefficient high 16bit 
h 


7.4.4.147 VBC_DAC_EQ4 COEF1_L 


0x00000264 vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF1_ 


Peale [= [Te [eels eee ee 
name | = 


Reserved 
De mer 
Pest e Ce Ce Ce Ce ee Ce e Coen 
et [as Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef1_| 


w) o e ooo 
KSE ESES ES ES ER TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NAO 


rf_dac_eq4_coef1 GORR HG dac ed4 coefficient low 8bit 
TI 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.148 VBC_DAC_EQ4 COEF2_H 


VBC_DAC_EQ4_COEF2_ 
H 


0x00000268 vbc dac eq4 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | see el 


Reserved 
mes OO 
Pest SSES Ee Ela | | 
pit fisjijisjijujiofjojsjz|sjs|ajsjeļijo 


rf_dac_eq4_coef2_h 


me Ee TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


ream a OA 


rf_dac_eq4 coef2 | [15: 0] GC e dac eq4 coefficient high 16bit 
h 


7.4.4.149 VBC_DAC_EQ4 COEF2 L 


0x0000026C vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF2_ 


5 EREE [= [eT [ees eee ee 
name | = 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna Ts [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef2_| 


R E HT S 
me [TSTST TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NAO 


rf_dac_eq4_coef2 GORR HG dac ed4 coefficient low 8bit 
TI 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.150 VBC_DAC_EQ4 COEF3_H 


VBC_DAC_EQ4_COEF3_ 
H 


0x00000270 vbc dac eq4 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | see el 


Reserved 
mes OO 
Pest SSES | | | | | 
pit fisjjisjijujiofjojsjz|sjs|ajsjeļijo 


rf_dac_eq4_coef3_h 


me Ee TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a OA 


rf_dac_eq4 coef3 | [15: 0] GC e dac eq4 coefficient high 16bit 
h 


7.4.4.151 VBC_DAC_EQ4 COEF3 L 


0x00000274 vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF3_ 


Peale [= [a [= [ees eee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Lee Ce e Coen 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef3_| 


KA HT S 
me [TSTST TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq4_coef3 GORR HG dac ed4 coefficient low 8bit 
TI 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.152 VBC_DAC_EQ4 COEF4 H 


VBC_DAC_EQ4_COEF4_ 
H 


0x00000278 vbc dac eq4 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | see el 


Reserved 
mes OO 
Pest SSES | | | | | 
pit fisjijisjijujiofjojsjz|sjs|ajsjeļijo 


rf_dac_eq4_coef4_h 


me PP PPP PP PrP Pree 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a OA 


rf_dac_eq4 coef4 | [15: 0] GC e dac eq4 coefficient high 16bit 
h 


7.4.4.153 VBC_DAC_EQ4 COEF4 L 


0x0000027C vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF4_ 


Peale [= [eT [es eee ee 
name | = 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef4_| 


KA HT S 
me [TSTST TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq4_coef4 GORR HG dac ed4 coefficient low 8bit 
TI 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.154 VBC_DAC_EQ4 COEF5_H 


VBC_DAC_EQ4_COEF5_ 
H 


0x00000280 vbc dac eq4 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 20 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | see el 


Reserved 
mes OO 
Pest SSES | | | | | 
pit fisjjisjijujiofjojsjz|sjs|ajsjeļijo 


rf_dac_eq4_coef5_h 


Pe PP PPP PP PPP Pree 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_dac_eq4 _coef5 | [15: 0] GC e dac eq4 coefficient high 16bit 
h 


7.4.4.155 VBC_DAC_EQ4 COEF5_L 


0x00000284 vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF5_ 


RECH EREEEREEEREE EIERE EREESEN 
name | 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Lee Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_dac_eq4_coef5_| 


KS HT S 
me [TSTST TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NAO 


rf_dac_eq4_coef5 GORR HG dac ed4 coefficient low 8bit 
TI 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.156 VBC_DAC_EQ4 COEF6_H 


VBC_DAC_EQ4_COEF6_ 
H 


0x00000288 vbc dac eq4 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
| Name | see el 


Reserved 
mes OO 
Pest SSES | | | | | 
pit TnS [a lna Ts [n]a TS Ts TTS TS laa ST 


rf_dac_eq4_coef6_h 


me Ee TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq4 coef6 | [15: 0] GC e dac eq4 coefficient high 16bit 
h 


7.4.4.157 VBC_DAC_EQ4 COEF6_ L 


0x0000028C vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF6_ 


5 EREEEREEEREE EIERE EREESEN 
name Lë 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef6_| 


KS HT S 
me [TSTST TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR UTS 


rf_dac_eq4_coef6 GORR HG dac ed4 coefficient low 8bit 
TI 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.158 | VBC_DAC_EQ4 COEF7_H 


VBC_DAC_EQ4_COEF7_ 
H 


0x00000290 vbc dac eq4 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
| Name | see el 


Reserved 
mes OO 
Pest SSES | | | | | 
pit fisjjisjijujiofjojsjz|sjs|ajsjeļijo 


rf_dac_eq4_coef7_h 


me Ee TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


ream a OA 


rf_dac_eq4 coef7 | [15:0] GC e dac eq4 coefficient high 16bit 
h 


7.4.4.159 VBC_DAC_EQ4 COEF7 L 


0x00000294 vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF7_ 


Peale [= [eT [eels eee ee 
name | 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef7_| 


w) o e ooo 
KSE ESES ES ES ER TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq4_coef7 GORR HG dac ed4 coefficient low 8bit 
TI 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.160 VBC_DAC_EQ4 COEF8_ H 


VBC_DAC_EQ4_COEF8_ 
H 


0x00000298 vbc dac eq4 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | see el 


Reserved 
mes OO 
Pest SSES | | | | | 
pit fisjjisjijujiofjojsjz|sjs|ajsjeļijo 


rf_dac_eq4_coef8_h 


me Ee TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq4_coef8 | [15: 0] GC e dac eq4 coefficient high 16bit 
h 


7.4.4.161 VBC_DAC_EQ4 COEF8 L 


0x0000029C vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF8_ 


5 EREEEREEEREEE EE eee 
name | = 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef8_| 


KS HT S 
me [TSTST TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq4_coef8 GORR HG dac ed4 coefficient low 8bit 
TI 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.162 VBC_DAC_EQ4 COEF9 H 


VBC_DAC_EQ4_COEF9_ 
H 


0x000002A0 vbc dac eq4 coefficient high 16bit(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | see el 


Reserved 
mes OO 
Pest SSES |e TTT 
ei fisjjisjijujiofjojsjz|sjs|ajsjeļijo 


rf_dac_eq4_coef9_h 


me Ee TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq4_coef9 | [15: 0] GC ee dac eq4 coefficient high 16bit 
h 


7.4.4.163 VBC_DAC_EQ4 COEF9 L 


0x000002A4 vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF9_ 


5 EREEEREEEREEE EE EREESEN 
name | = 


Reserved 
De Leer 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
pit Is Ta lna TS [n lng TS Ts TS TS laal T 


Reserved rf_dac_eq4_coef9_| 


w) o e ooo S 
EE ESES ES ES ER TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq4_coef9 GORR HG dac ed4 coefficient low 8bit 
TI 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.164 VBC_DAC_EQ4 COEF10 H 


VBC_DAC_ SCH COEF10 


0x000002A8 vbc dac eq4 coefficient high 16bit(0x00000000) 


Ca [a= [2 [sls le [ele [ao [ee Te 
ms T 


Reserved 


E 
nest EMEC E | WP EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq4_coef10_h 


de TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq4_coef1 | [15:0] Tsao [ete dac eq4 coefficient high 16bit 
Oh 


7.4.4.165 VBC DAC EOA COEF10_L 


0x000002AC vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF10 


Peale [= [eT [eels eee ee 
name | = SS 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef10_| 


w) o e HT S 
EH ESES ES ES ER TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq4_coef1 GORR HG dac ed4 coefficient low 8bit 
o 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1912 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 
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7.4.4.166 VBC_DAC_EQ4 COEF11_H 


VBC_DAC_ SCH COEF11 


0x000002B0 vbc dac eq4 coefficient high 16bit(0x00000000) 


Ce [a= [2 [ss le [ele [a [oe fe Te 
ms T 


Reserved 


E 
Best I T E T ES SSES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq4_coef11_h 


me Ee TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq4_coef1 | [15:0] GC [ eterno dac eq4 coefficient high 16bit 
1h 


7.4.4.167  VBC_DAC_EQ4 COEF11_L 


0x000002B4 vbe dac eq4 coefficient low 8bit(0x00000000) | VBC_DAC_FQ4 COEF 


Peale [= [Te [= [eee eee ee 
name | SS 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef11_| 


w) o e HT S 
EH ESES ES ES ER TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq4_coef1 GORR HG dac ed4 coefficient low 8bit 
11 
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7.4.4.168 VBC_DAC_EQ4 COEF12 H 


VBC_DAC_ SCH COEF12 


0x000002B8 vbc dac eq4 coefficient high 16bit(0x00000000) 


eI EEE STT 
ms T 


Reserved 


E 
nest ESME T | WP EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq4_coef12_h 


me Ee TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


[a 


rf_dac_eq4_coef1 | [15: 0] Tao [eterno dac eq4 coefficient high 16bit 
2h 


7.4.4.169 VBC_DAC_EQ4 COEF12 L 


0x000002BC vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF12 


Ce [aoe [= [eT [ees ee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef12_| 


w) o o e ooo 
EH ESES ES ES ER TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NA fo 


rf_dac_eq4_coef1 GORR HG dac ed4 coefficient low 8bit 
ER 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.170 VBC_DAC_EQ4 COEF13 H 


VBC_DAC_ SCH COEF13 


0x000002C0 vbc dac eq4 coefficient high 16bit(0x00000000) 


Ca [a= [2 ss [= [ele [a To [ee [Te 
ms T 


Reserved 


E 
nest ESME T | WP EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvis 


rf_dac_eq4_coef13_h 


me Ee TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq4_coef1 | [15:0] Tao [eterno dac eq4 coefficient high 16bit 
3_h 


7.4.4.171 VBC DAC EOA _COEF13 L 


0x000002C4 vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DPAC_EQ4_COEF13 


5 ee EE EREESE 
name Lë 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Lee Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef13_| 


w) o e HT S 
EH ESES ES ES ER TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq4_coef1 GORR HG dac ed4 coefficient low 8bit 
31 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.172 VBC_DAC_EQ4 COEF14 H 


VBC_DAC_ SCH COEF14 


0x000002C8 vbc dac eq4 coefficient high 16bit(0x00000000) 


Ca [a [== [2 [ss [=e [@ [a To [ee Te 
er a 


Reserved 


es eae 
Best I T E T ES SSES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_dac_eq4_coef14_h 


me EN TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq4_coef1 | [15:0] CRU S dac eq4 coefficient high 16bit 
4h 


7.4.4.173  VBC_DAC_EQ4 COEF14 L 


0x000002CC vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF14 


Peale [= [le [eee eee ee 
name | SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
pit Is [a lna TS [n lng TS Ts TS TS laal 


Reserved rf_dac_eq4_coef14_| 


KS HT S 
me [TSTST TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq4_coef1 ne dac ed4 coefficient low 8bit 
4 | 
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7.44174 VBC_DAC_EQ4 COEF15 H 


VBC_DAC_ SCH COEF15 


0x000002D0 vbc dac eq4 coefficient high 16bit(0x00000000) 


Vas [= [2 [ss [ese [ao [ee [oe 
ms T 


Reserved 


E 
Best I E E T ES SSES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq4_coef15_h 


me EN TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a OA 


rf_dac_eq4_coef1 | [15:0] Tsao [eco dac eq4 coefficient high 16bit 
B h 


7.4.4.175 VBC DAC EO COEF15 L 


0x000002D4 vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF15 


Pea [= [= [Te [= [else ee 
name SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef15_| 


w) o e HT S 
EH ESES ES ES ER TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NA fo 


rf_dac_eq4_coef1 ne dac ed4 coefficient low 8bit 
5 | 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.176 VBC_DAC_EQ4 COEF16 H 


VBC_DAC_ SCH COEF16 


0x000002D8 vbc dac eq4 coefficient high 16bit(0x00000000) 


EEE EEE STT 
ms T 


Reserved 


E 
nest EMEC E | WP EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq4_coef16_h 


me TTT TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq4_coef1 |} [15:0] Tsao [eco dac eq4 coefficient high 16bit 
6_h 


7.4.4.177 VBC_DAC_EQ4_COEF16_L 


0x000002DC vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF16 


Peale [= [a [= [pees eee ee 
name | = SS 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Lee Ce e Ce et 
ei Is Ta lna TS [lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef16_| 


w) o e HT S 
KSE ESES ES ES ER TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq4_coef1 ne dac ed4 coefficient low 8bit 
6 
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7.4.4.178 | VBC_DAC_EQ4 COEF17_H 


VBC_DAC_ SCH COEF17 


0x000002E0 vbc dac eq4 coefficient high 16bit(0x00000000) 


EI EEE STT 
ms T 


Reserved 


E 
Best I E E T ES EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq4_coef17_h 


me Ee TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq4_coef1 | [15:0] Tsao [eco dac eq4 coefficient high 16bit 
7_h 


7.4.4.179 VBC_DAC_EQ4_COEF17 L 


0x000002E4 vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF17 


CR EREEEREEEREEE EE EREESE 
name Lë 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef17_| 


KS HT S 
me [TSTST TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR UTS 


rf_dac_eq4_coef1 ne dac ed4 coefficient low 8bit 
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7.4.4.180 VBC_DAC_EQ4 COEF18 H 


VBC_DAC_ SCH COEF18 


0x000002E8 vbc dac eq4 coefficient high 16bit(0x00000000) 


Va [a= [2 [le [ele [a To [oe Te 
ms T 


Reserved 


E 
Best I T E T ES SSES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_dac_eq4_coef18_h 


me EN TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq4_coef1 |} [15:0] Tao [eterno dac eq4 coefficient high 16bit 
8_h 


7.4.4.181 VBC_DAC_EQ4 COEF18 L 


0x000002EC vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF18 


Cea ole [= [Te [eels eee ee 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef18_| 


KS HT S 
me [TSTST TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq4_coef1 ne dac ed4 coefficient low 8bit 
gl 
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7.4.4.182 VBC_DAC_EQ4 COEF19 H 


VBC_DAC_ SCH COEF19 


0x000002F0 vbc dac eq4 coefficient high 16bit(0x00000000) 


IE EEE STT 
ms T 


Reserved 


E 
nest ESME T | WP EES ES ES Edel ES 
œ TS Ta Ta EE 


rf_dac_eq4_coef19_h 


me EN TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam ae Oh 


rf_dac_eq4_coef1 | [15:0] Tao [eterno dac eq4 coefficient high 16bit 
9_h 


7.4.4.183 VBC_DAC_EQ4_COEF19 L 


0x000002F4 vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF19 


Peale [= [eT [eee eee ee 
name | 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef19_| 


w) o e HT S 
EH ESES ES ES ER TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq4_coef1 GORR HG dac ed4 coefficient low 8bit 
9 | 
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7.4.4.184 VBC_DAC_EQ4 COEF20_H 


VBC_DAC_ SCH COEF20 


0x000002F8 vbc dac eq4 coefficient high 16bit(0x00000000) 


EE EEE STT 
KEES 


Reserved 


E 
nest ESME T | WP EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq4_coef20_h 


me Ee TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_dac_eq4 coef2 | [15: 0] CRU S dac eq4 coefficient high 16bit 
Oh 


7.4.4.185 VBC DAC EOA COEFEZO L 


0x000002FC vbe dac eq4 coefficient low 8bit(0x00000000) | VBC_DAC_FG4_COEF20 


Peale [= [Te [= [ees eee ee 
name | SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef20_| 


w) o e HT S 
EH ESES ES ES ER TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq4_coef2 GORR HG dac ed4 coefficient low 8bit 
o 
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7.4.4.186 VBC_DAC_EQ4 COEF21_H 


VBC_DAC_ SCH COEF21 


0x00000300 vbc dac eq4 coefficient high 16bit(0x00000000) 


Ca [alsa 2 [ss [eee [a [oe fe ee 
KEES 


Reserved 


E 
Best I E E T ES SSES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq4_coef21_h 


me Ee TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_dac_eq4 coef2 | [15: 0] Yaa [ eterno dac eq4 coefficient high 16bit 
1h 


7.4.4.187 VBC_DAC_EQ4 COEF21_L 


0x00000304 vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF?21 


PCW CEE EE EE EREESEN 
| Name RE 


Reserved 
ne R 
Pest | o Jo TTT TTT 
ei Is Ta lna TS [lng TS Ts S TS laa lS 


Reserved rf_dac_eq4_coef21_| 


w) ER 
KEES ES E EES ES ES SES ES ESESESESER 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng [ere [RO [NAO 


rf_dac_eq4_coef2 Po a e S dac eq4 coefficient low 8bit 
1 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1923 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.188 | VBC_DAC_EQ4 COEF22 H 


VBC_DAC_ SCH COEF22 


0x00000308 vbc dac eq4 coefficient high 16bit(0x00000000) 


EE EEE STT 
ms T 


Reserved 


E 
nest ESME E | WP EES ES ES Edel ES 
œ EE EE 


rf_dac_eq4_coef22_h 


me EN TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg aa Oe 


rf_dac_eq4 coef2 | [15: 0] GC [ eterno dac eq4 coefficient high 16bit 
2h 


7.4.4.189 VBC_DAC_EQ4 COEF22 L 


0x0000030C vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF22 


Peale [= [Te [2 [Pele eee ee 
name | SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef22_| 


w) o e ooo S 
EE ESES ES ES ER TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NAO 


rf_dac_eq4_coef2 GORR HG dac ed4 coefficient low 8bit 
ER 
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7.4.4.190 | VBC_DAC_EQ4 COEF23 H 


VBC_DAC_ SCH COEF23 


0x00000310 vbc dac eq4 coefficient high 16bit(0x00000000) 


EE EEE STT 
ms T 


Reserved 


E 
nest ESME T | WP EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq4_coef23_h 


de TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oa 


rf_dac_eq4 _coef2 | [15: 0] GC [ eterno dac eq4 coefficient high 16bit 
3_h 


7.4.4.191 VBC_DAC_EQ4_COEF23 L 


0x00000314 vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF23 


Peale [= [eT [eels eee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Lee Ce e Coen 
pit [as Ta lna TS [lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef23_| 


"el 
EE ESES ES ES ER TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq4_coef2 GORR HG dac ed4 coefficient low 8bit 
31 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.192 VBC_DAC_EQ4 COEF24 H 


VBC_DAC_ SCH COEF24 


0x00000318 vbc dac eq4 coefficient high 16bit(0x00000000) 


EEE EEE STT 
ms T 


Reserved 


E 
nest ESME T | WP EES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_dac_eq4_coef24_h 


me TTT TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_dac_eq4 coef2 | [15: 0] CRU S dac eq4 coefficient high 16bit 
4h 


7.4.4.193 VBC_DAC_EQ4 COEF24 L 


0x0000031C vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_FQ4_COEF24 


Pepa = [= [Te [= [eels ee ee 
name = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef24_| 


"el 
KSE ESES ES ES ER TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eseves TR [RO [NA fo 


rf_dac_eq4_coef2 GORR HG dac ed4 coefficient low 8bit 
4 | 
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7.4.4.194 VBC_DAC_EQ4 COEF25 H 


VBC_DAC_ SCH COEF25 


0x00000320 vbc dac eq4 coefficient high 16bit(0x00000000) 


eI EEE STT 
ms T 


Reserved 


E 
Best I E E T ES EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq4_coef25_h 


me EN TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_dac_eq4 coef2 | [15: 0] GC e dac eq4 coefficient high 16bit 
B h 


7.4.4.195 VBC DAC EOA COEF25_L 


0x00000324 vbe dac eq4 coefficient low 8bit(0x00000000) | VBC_DAC_FG4_COEF25 


Cea le [= [a [ees ee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Lee Ce e Ce et 
ei Is Ta lna TS [lng TS Ts TS TS laal 


Reserved rf_dac_eq4_coef25_| 


w) o e HT S 
EH ESES ES ES ER TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES EES 


rf_dac_eq4_coef2 GORR HG dac ed4 coefficient low 8bit 
5 | 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.196 VBC_DAC_EQ4 COEF26 H 


VBC_DAC_ SCH COEF26 


0x00000328 vbc dac eq4 coefficient high 16bit(0x00000000) 


a [a [lel [2 [sls |e [ele [a To [ee [Te 
ms a 


Reserved 


E 
Best I E E T ES SSES ES ES SSES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq4_coef26_h 


me EN TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a OA 


rf_dac_eq4 coef2 | [15: 0] GC ee dac eq4 coefficient high 16bit 
6_h 


7.4.4.197 VBC_DAC_EQ4_COEF26 L 


0x0000032C vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF26 


Per Tale [= [Te [= [eels eee ee 
name SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef26_| 


w) o e HT S 
EH ESES ES ES ER TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq4_coef2 GORR HG dac ed4 coefficient low 8bit 
6 
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7.4.4.198 | VBC_DAC_EQ4 COEF27_H 


VBC_DAC_ SCH COEF27 


0x00000330 vbc dac eq4 coefficient high 16bit(0x00000000) 


Ca [a [l= [2 [ss [else [ao [ee [Te 
ms T 


Reserved 


E 
nest EMEC T E T ES SSES ES ES SSES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_dac_eq4_coef27_h 


me Ee TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_dac_eq4 coef2 | [15: 0] Tsao [eco dac eq4 coefficient high 16bit 
7_h 


7.4.4.199 VBC_DAC_EQ4_COEF27 L 


0x00000334 vbe dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF27 


CR EREEEREEEREEE EE EREESE 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef27_| 


R E HT S 
me [TSTST TTT TT 


vbc dac ed4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_dac_eq4_coef2 GORR HG dac ed4 coefficient low 8bit 
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7.4.4.200 VBC_DAC_EQ4 COEF28 H 


VBC_DAC_ SCH COEF28 


0x00000338 vbc dac eq4 coefficient high 16bit(0x00000000) 


a [als 2 [ss [els [2 [ao [ee Te 
ms T 


Reserved 


E 
Best I T E T ES SSES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_dac_eq4_coef28_h 


de TTT TTT 


VDC dac ed4 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_dac_eq4 coef2 | [15: 0] GC [eto dac ed4 coefficient high 16bit 
B h 


7.4.4.201 VBC DAC EOA COEF28_L 


0x0000033C vbe dac eq4 coefficient low 8bit(0x00000000) | YBC-DAC_EG4_COEF28 


ans [Bo oe Ee Eee eee 
KE > 


Reserved 
ef OO 
EAR EAR EAR EAR EAR 
ei [as Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_dac_eq4_coef28_| 


w) HT H 
CE E EES EE HOGG 


vbc dac ed4 coefficient low 8bit 


Field Name Type SE Reset Description 
Value 


GE eI 


rf_dac_eq4_coef2 Tra few pe p S dac eq4 coefficient low 8bit 
8 | 
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7.4.4.202 VBC_ADC01_EQ6_COEF0O_H 


vbc adc01 _eg6 oN high VBC E p COEF 


SEE EEE STT 
ms T 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc01_eq6_coef0_h 


dN TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a OA 


rf_adcO1_eq6_co | [15: 0] CRU CS adc01 eq6 coefficient high 16bit 
ef0_h 


7.4.4.203 VBC_ADC01_EQ6_COEFO_L 


0x00000404 | vbe adc01 eq6 coefficient low sbit(0xo0000000) | VBC-ADCO'_EQ6_COEF 


Peale [= [Te [= [eee eee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna Ts [lng TS Ts TS TSTST 


Reserved rf_adc01_eq6_coef0_| 


R E H HS 
me [TSTST TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
etù | 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.204 VBC_ADCO1_EQ6_COEF1_H 


vbc adc01 _eg6 oN high VBC cane p COEF 


EEE Ee STT 
ms T 


Reserved 


E 
nest EMEC ME Ea E PE WP ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_adc01_eq6_coef1_h 


me Ee TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_adcO1_eq6_co | [15:0] CRU CS adc01 eq6 coefficient high 16bit 
efi_h 


7.4.4.205 VBC_ADCO1_EQ6_COEF1_L 


0x0000040C | vbe adc01 eq6 coefficient low sbit(0x00000000) | VBC-ADC01_EQ6_COEF 


Peale [= [a [= [lee eee ee 
name | = SS 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef1_| 


S H HS 
me [TSTST TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NAO 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
efil 
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7.4.4.206 VBC_ADCO1_EQ6_COEF2 H 


vbc adc01 _eg6 oN high VBC Ke g COEF 


EE EEE STT 
ms T 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œr Lslwlnieiolwalsteilelstislslvie 


rf_adc01_eq6_coef2_h 


me Ee TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_adcO1_eq6_co | [15:0] CRU CS adc01 eq6 coefficient high 16bit 
ef2_h 


7.4.4.207 VBC_ADCO1_EQ6_COEF2_L 


0x00000414 vbe adc01 eq6 coefficient low 8bit(0x00000000) | VBC-ADC01_EQ6_COEF 


Peale [= [eT [eee ee ee 
namne | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TSTST 


Reserved rf_adc01_eq6_coef2_| 


R E H HS 
me [TSTST TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef2_| 
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7.4.4.208 VBC_ADC01_EQ6_COEF3_H 


vbc adc01 _eg6 oN high VBC RE g COEF 


SEE EEE STT 
ms a 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
| bt TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc01_eq6_coef3_h 


dN TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_adcO1_eq6_co | [15:0] CRU CS adc01 eq6 coefficient high 16bit 
ef3_h 


7.4.4.209 VBC_ADC01_EQ6_COEF3_L 


0x0000041C | vbe adc01 eq6 coefficient low 8bit(0x00000000) | VBC JD) Pe OT 


Peale [= [Te [= [lee ee 
name | = 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [lng TS Ts TS TSTST 


Reserved rf_adc01_eq6_coef3_| 


"men 
KH ESES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NAO 


rf_adc01_eq6_co Po a e ees adc01 eq6 coefficient low 8bit 
e | 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.210 VBC_ADCO1_EQ6_COEF4 H 


vbc adc01 _eg6 oN high VBC KE p COEF 


Se EEE EEE STT 
ms a 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ» TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc01_eq6_coef4_h 


me ee TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a OA 


rf_adc01_eq6_co | [15: 0] CRU CS adc01 eq6 coefficient high 16bit 
ef4_h 


7.4.4.211 VBC_ADC01_EQ6_COEF4 L 


0x00000424 | vbe adc01 eq6 coefficient low 8bit(0x00000000) | VBC-ADC01_EQ6_COEF 


BECHER EEEREEEREE EIERE TT 
name Lë 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef4_| 


R E H HS 
me [TSTST TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES EES 


rf_adc01_eq6_co Po a e ees adc01 eq6 coefficient low 8bit 
ef4_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.212 VBC_ADC01_EQ6_COEF5_H 


vbc adc01 _eg6 oN high VBC Ke p COEF 


SEE EEE STT 
KEES 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
r Lslwlnieiolwalsteilelstislslvia 


rf_adc01_eq6_coef5_h 


dN TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


[a 


rf_adcO1_eq6_co | [15: 0] CRU CS adc01 eq6 coefficient high 16bit 
ef5 h 


7.4.4.213 VBC_ADC01_EQ6_COEF5_L 


0x0000042C | vbe adc01 eq6 coefficient low sbit(0x00000000) | VBC-ADC01_EQ6_COEF 


Cea l= [= [Te [= [eee eee ee 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef5_| 


KA H HS 
me [TSTST TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES EES 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef5 | 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.214 VBC_ADCO01_EQ6_COEF6 H 


vbc adc01 _eg6 oN high VBC A g COEF 


Se EE Ee EEE STT 
ms a N 


Reserved 


es ear 
nest EMEC ME Ea E PE WP I | We 
œ TS Ta Ta Ins Tn nms TS TSTS Ta TS T 


rf_adc01_eq6_coef6_h 


me Ee TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adcO1_eq6_co | [15:0] CRU CS adc01 eq6 coefficient high 16bit 
ef6_h 


7.4.4.215 VBC_ADCO01_EQ6_COEF6_L 


0x00000434 vbe adc01 eq6 coefficient low 8bit(0xo0000000) | VBC-ADCO!_EQ6_COEF 


Peale [= [eT [eee eee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef6_| 


"men 
KH ESES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef6_| 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1937 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.216 VBC_ADCO1_EQ6_COEF7_H 


vbc adc01 _eg6 oN high VBC cae p COEF 


SEE EEE STT 
KEES 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ» Lslwlnieiolwalsteilelstislslvie 


rf_adc01_eq6_coef7_h 


Pe PP PPP PP PrP Prey 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


raed a Oe 


rf_adcO1_eq6_co | [15:0] CRU CS adc01 eq6 coefficient high 16bit 
ef7_h 


7.4.4.217  VBC_ADC01_EQ6_COEF7_L 


0x0000043C | vbe adc01 eq6 coefficient low 8bit(0x00000000) | VBC-ADCO!_FG6_COEF 


eee eee TT 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
en Is [a lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef7_| 


"men 
KH ESES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NAO 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef7_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.218 VBC_ADC01_EQ6_COEF8_H 


vbc adc01 _eg6 oN high VBC KC p COEF 


SEE EEE STT 
en a N 


Reserved 


es ear 
Best I T E T ES ES ES ES Edel ES 
œ TS Ta Ta Ins Tn nms TS TSTS Ta TS T 


rf_adc01_eq6_coef8_h 


me Ee TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adc01_eq6_co | [15:0] CRU CS adc01 eq6 coefficient high 16bit 
ef8_h 


7.4.4.219 VBC_ADC01_EQ6_COEF8 L 


0x00000444 | vbc adc01 eq6 coefficient low 8bit(0x00000000) | VBC-ADC01_EQ6_COEF 


Ce Tale [= [eT [eee eee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef8_| 


KA H HS 
me [TSTST TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES EES 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef8_ | 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1939 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Kail SppEADr UN ) SL8541E Device Specification 


7.4.4.220 VBC_ADC01_EQ6_COEF9_H 


vbc adc01 _eg6 oN high VBC KH p COEF 


SEE EEE STT 
ms T 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvis 


rf_adc01_eq6_coef9_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adcO1_eq6_co | [15:0] CRU CS adc01 eq6 coefficient high 16bit 
ef h 


7.4.4.221 VBC_ADC01_EQ6_COEF9_L 


0x0000044C | vbe adc01 eq6 coefficient low 8bit(0x00000000) | VBC-ADC01_EQ6_COEF 


Peale [= [Te [= [eee ee 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TSTST 


Reserved rf_adc01_eq6_coef9_| 


KS H HS 
me [TSTST TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NAO 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef9 | 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1940 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.222 VBC_ADC01_EQ6_COEF10_H 


vbc adc01 _eg6 oN high VBC E See COEF 


SEE Ee EEE 
e a N 


Reserved 


rs ea 
Best I T E T ES ES ES ES Edel ES 
œ EE 


rf_adc01_eq6_coef10_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a OA 


rf_adcO1_eq6_co | [15:0] CRU CS adc01 eq6 coefficient high 16bit 
ef10_h 


7.4.4.223 VBC_ADC01_EQ6_COEF10_L 


0x00000454 | vbe adc01 eq6 coefficient low 8bit(0xo0000000) | YBC_ADCO1_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef10_| 


w) o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef10_| 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1941 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


7.4.4.224 VBC_ADCO1_EQ6_COEF11_H 


vbc adc01 _eg6 nal high VBC. Ke oke COEF 


SEE EE ST] 
ms a N 


Reserved 


rs ea 
Best I E E T ES SSES ES ES Edel ES 
œ» TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc01_eq6_coef11_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adc01_eq6_co | [15: 0] CRU CS adc01 eq6 coefficient high 16bit 
ef11_h 


7.4.4.225 VBC_ADCO1 EQ6_COEF11_L 


0x0000045C | vbe adc01 eq6 coefficient low sbit(0xo0000000) | VBC-ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_adc01_eq6_coef11_| 


"men 
me ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
efi1_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.226 VBC_ADCO1_EQ6_COEF12 H 


vbc adc01 _eg6 oN high VBC ae Soe COEF 


EE EEE ST] 
ms T 


Reserved 


E 
Best I T E T ES SSES ES ES SSES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc01_eq6_coef12_h 


me Ee TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_adc01_eq6_co | [15: 0] CRU CS adc01 eq6 coefficient high 16bit 
ef12_h 


7.44297 VBC_ADCO1_ EQ6_COEF12_L 


0x00000464 | vbe adc01 eq6 coefficient low 8bit(0xo0000000) | YBC_ADCO1_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa ST 


Reserved rf_adc01_eq6_coef12_| 


w) o o e HT S 
me ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef12_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.228 VBC_ADC01_EQ6_COEF13_H 


vbc adc01 _eg6 oN high VBC E SO COEF 


EE Ee ST] 
ms T 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvia 


rf_adc01_eq6_coef13_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


ream a Oe 


rf_adcO1_eq6_co | [15:0] CRU CS adc01 eq6 coefficient high 16bit 
ef13_h 


7.4.4.229 VBC_ADC01_EQ6_COEF13_L 


0x0000046C | vbe adc01 eq6 coefficient low sbit(0x00000000) | VBC-ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 20 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa TS 


Reserved rf_adc01_eq6_coef13_| 


w) o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc01_eq6_co Po a e ees adc01 eq6 coefficient low 8bit 
ef13_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.230 VBC_ADCO1_EQ6_COEF14 H 


vbc adc01 _eg6 Oo high VBC eae oke COEF 


EE EEE ST] 
KEES 


Reserved 


E 
Best I E E T ES SSES ES ES SSES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_adc01_eq6_coef14_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adcO1_eq6_co | [15:0] CRU CS adc01 eq6 coefficient high 16bit 
efid h 


7.4.4.231 VBC_ADCO1_ EQ6_COEF14 L 


0x00000474 | vbe adc01 eq6 coefficient low 8bit(0xo0000000) | YBC_ADCO1_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
pit [is Ta lna TS [n lng TS Ts TS TS laa TS 


Reserved rf_adc01_eq6_coef14_| 


w) o o e ooo S 
me ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef14_| 
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Di Ev Of ) SL8541E Device Specification 


7.4.4.232 VBC_ADC01_EQ6_COEF15_H 


vbc adc01 _eg6 oN high VBC a as COEF 


EE EEE ST] 
er a 


Reserved 


rs ea 
Best I E E T ES EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_adc01_eq6_coef15_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adcO1_eq6_co | [15:0] CRU CS adc01 eq6 coefficient high 16bit 
ef15_h 


7.4.4.233 VBC_ADC01_EQ6_COEF15_L 


0x0000047C | vbe adc01 eq6 coefficient low 8bit(0x00000000) | VBC-ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 |16 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Coen 
ei Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_adc01_eq6_coef15_| 


w) o e ooo 
KEES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef15_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.234 VBC_ADCO1_EQ6_COEF16 H 


vbc adc01 _eg6 oN high VBC e oke COEF 


eI EEE ST] 
ms T 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ» Lslwlnieiolwalsteilelstislslvie 


rf_adc01_eq6_coef16_h 


me Ee TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adcO1_eq6_co | [15:0] CRU CS adc01 eq6 coefficient high 16bit 
ef16_h 


7.4.4.235 VBC_ADC01_EQ6_COEF16_L 


0x00000484 | vbe adc 01 eq6 coefficient low 8bit(0xo0000000) | YBC_ADCO1_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is [a lna TS [n lng TS Ts TS TS laa ST 


Reserved rf_adc01_eq6_coef16_| 


"men 
KH ESES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES ES 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef16_| 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1947 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.236 VBC_ADCO1_EQ6_COEF17_H 


vbc adc01 _eg6 oN high VBC A TE COEF 


SEE EEE 
ms T 


Reserved 


E 
Best I E E T ES SSES ES ES SSES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc01_eq6_coef17_h 


me Ee TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg Tele 


rf_adcO1_eq6_co | [15: 0] CRU CS adc01 eq6 coefficient high 16bit 
ef17_h 


7.4.4.237 VBC_ADCO1_EQ6_COEF17_L 


0x0000048C | vbe adc01 eq6 coefficient low sbit(0x00000000) | VBC-ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef17_| 


KS HT S 
me [TSTST TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef17_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.238 VBC_ADC01_EQ6_COEF18_H 


vbc adc01 _eg6 nal ea high VBC KE SO COEF 


SE EEE ST] 
KEES 


Reserved 


E 
Best I E E T ES ES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_adc01_eq6_coef18_h 


me Ee TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


faa a Oe 


rf_adcO1_eq6_co | [15:0] CRU CS adc01 eq6 coefficient high 16bit 
ef18_h 


7.4.4.239 VBC_ADC01_EQ6_COEF18_L 


0x00000494 | vbe adc 01 eq6 coefficient low 8bit(0xo0000000) | YBC_ADCO1_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef18_| 


KS HT S 
me [TSTST TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc01_eq6_co Po a e ees adc01 eq6 coefficient low 8bit 
eng 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.240 VBC_ADCO1_EQ6_COEF19 H 


vbc adc01 _eg6 oN high VBC e ees COEF 


Se EE Ee ST] 
ms T 


Reserved 


E 
Best I T E T ES EES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc01_eq6_coef19_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adc01_eq6_co | [15:0] CRU CS adc01 eq6 coefficient high 16bit 
ef19_h 


7.4.4.241 VBC_ADC01_EQ6_COEF19 L 


0x0000049C | vbe adc01 eq6 coefficient low 8bit(0x00000000) | VBC-ADC01_EQ6_COEF 


Br |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 |17 |16 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa ST 


Reserved rf_adc01_eq6_coef19_| 


w) o o e ooo 
KH ESES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NAO 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef19 | 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.242 VBC_ADCO1_EQ6_COEF20_H 


vbc adc01 _eg6 oN high VBC KC See COEF 


EEE EEE 
ms T 


Reserved 


E 
Best I E E T ES SSES ES ES SSES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc01_eq6_coef20_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


ma E — 


rf_adcO1_eq6_co | [15: 0] en eq6 coefficient high 16bit 
ef20_h 


7.4.4.243  VBC_ADCO1_EQ6_COEF20_L 


0x000004A4 | vbe adc01 eq6 coefficient low sbit(0x00000000) | VBC-ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef20_| 


w) o o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES EES 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef20_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.244 VBC_ADCO1_EQ6_COEF21_H 


vbc adc01 _eg6 oN high VBC Kei ker COEF 


SEE EEE STT 
ms a 


Reserved 


E 
nest EMEC T E ME E EES ES ES SSES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc01_eq6_coef21_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adcO1_eq6_co | [15:0] CRU CS adc01 eq6 coefficient high 16bit 
ef21_h 


7.4.4.245 VBC_ADCO1_EQ6_COEF21_L 


0x000004AC | vbe adc01 eq6 coefficient low 8bit(0x00000000) | VBC-ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 |16 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef21_| 


w) o e ooo S 
me ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES ES 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef21_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.246 VBC_ADCO1_EQ6_COEF22 H 


vbc adc01 _eg6 oN high VBC Ke Skier COEF 


EE EEE STT 
ms T 


Reserved 


E 
Best I T | ME E EES ES ES SSES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc01_eq6_coef22_h 


Pe PP PPP PP PrP PPT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


E foe 


rf_adcO1_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef22 h 


7.44247 VBC_ADCO1_ EQ6_COEF22 L 


0x000004B4 | vbe adc01 eq6 coefficient low 8bit(0x00000000) | VBC-ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef22_| 


w) o e ooo S 
me ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EES RES [NA fo 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef22 | 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.248 VBC_ADCO1_EQ6_COEF23 H 


vbc adc01 _eg6 oN high VBC ae Eckes COEF 


EI EEE STT 
ms T 


Reserved 


E 
Best I MRE Ra | WE E S ES ES SSES 
œ» Lslwlnieiolwalsteilelstislslvie 


rf_adc01_eq6_coef23_h 


me Ee TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


ma fro foe 


rf_adc01_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef23_h 


7.4.4.249 VBC_ADCO1 EQ6_COEF23 L 


0x000004BC | vbe adc01 eq6 coefficient low 8bit(0x00000000) | VBC-ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna Ts [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef23_| 


w) o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NAO 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef23_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.250 VBC_ADCO1_EQ6_COEF24 H 


vbc adc01 _eg6 nal ea high VBC cae ke COEF 


EE Ee STT 
er a 


Reserved 


rs ea 
nest EMEC ME Ea | WE) WP | | | We 
œ» Lslwlnieiolwalsteilelstislslvis 


rf_adc01_eq6_coef24_h 


me Ee TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


see ae foe 


rf_adcO1_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef24 h 


7.4.4.251 VBC_ADC01_EQ6_COEF24 L 


0x000004C4 | vbe adc01 eq6 coefficient low 8bit(0x00000000) | VBC-ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 |16 
name SS 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef24_| 


w) o e ooo 
me ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NAO 


rf_adc01_eq6_co Po a e ees adc01 eq6 coefficient low 8bit 
ef24_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.252 VBC_ADCO01_EQ6_COEF25_H 


vbc adc01 _eg6 oN high VBC ADET T COEF 


EE EEE STT 
ms T 


Reserved 


E 
Best I MRE Ra | WE E S ES ES SSES 
œ Lslwlnieiolwalsteilelstislslvis 


rf_adc01_eq6_coef25_h 


me Ee TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


EE 


rf_adc01_eq6_co | [15: 0] en eq6 coefficient high 16bit 
ef25 h 


7.4.4.253 VBC_ADC01_EQ6_COEF25_L 


0x000004CC | vbe adc01 eq6 coefficient low 8bit(0x00000000) | VBC_ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef25_| 


w) o e HT S 
me ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES EES 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef25 | 
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Di Ev Of ) SL8541E Device Specification 


7.4.4.254 VBC_ADC01_EQ6_COEF26 H 


vbc adc01 _eg6 nal ea high VBC Kee kee COEF 


EEE EEE 
ms T 


Reserved 


E 
Best I MEE Ra | WE WP EES ES ES SSES 
œ Lslwlnieiolwalsteilelstislslvis 


rf_adc01_eq6_coef26_h 


me Ee TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


[a 


rf_adcO1_eq6_co | [15: 0] en eq6 coefficient high 16bit 
ef26_h 


7.4.4.255 VBC_ADC01_EQ6_COEF26_L 


0x000004D4 | vbe adc01 eq6 coefficient low sbit(0x00000000) | VBC-ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 |17 | 16 | 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef26_| 


w) o o e ooo 
KH ESES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES EES 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef26_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.256 VBC_ADCO1_EQ6_COEF27_H 


vbc adc01 _eg6 oN high VBC Ke Fees COEF 


SEE EEE STT 
ms T 


Reserved 


E 
Best I E E T ES ES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc01_eq6_coef27_h 


Pe PP PPP PP PrP Prey 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


E fom 


rf_adc01_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef27_h 


7.4.4.257 VBC_ADCO1_ EQ6_COEF27_L 


0x000004DC | vbc adc01 eq6 coefficient low 8bit(0x00000000) | VBC_ADC01_EQ6_COEF 


Br |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 |16 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa ST 


Reserved rf_adc01_eq6_coef27_| 


KA HT S 
me [TSTST TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NAO 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef27_| 
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Di Ev Of ) SL8541E Device Specification 


7.4.4.258 VBC_ADC01_EQ6_COEF28_H 


vbc adc01 _eg6 oN high VBC a S oan COEF 


EE EEE STT 
ms T 


Reserved 


E 
Best I T | Wa ES ES SSES 
œ Lslwlnieiolwalsteilelstislslvis 


rf_adc01_eq6_coef28_h 


me Ee TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


ma E 


rf_adcO1_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef28_h 


7.4.4.259 VBC_ADC01_EQ6_COEF28_L 


0x000004E4 | vbc adc01 eq6 coefficient low 8bit(0x00000000) | VBC_ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef28_| 


w) o o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NA fo 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef28_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.260 VBC_ADC01_EQ6_COEF29_H 


vbc adc01 _eg6 Oo high VBC EC S oand COEF 


SEE EEE STT 
ms T 


Reserved 


E 
Best I MRE Ra | WE E S ES ES SSES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_adc01_eq6_coef29_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


C 


rf_adc01_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef29 h 


7.4.4.261 VBC_ADC01_EQ6_COEF29_L 


0x000004EC | vbc adc01 eq6 coefficient low 8bit(0xo0000000) | YBC_ADCO1_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef29_| 


w) o o e ooo 
KH ESES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES EES 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef29 | 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1960 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.262 VBC_ADC01_EQ6_COEF30_H 


vbc adc01 _eg6 Oo high VBC eae S on COEF 


SEE EEE STT 
ms T 


Reserved 


E 
nest EMEC ME | | WR) WP EES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


tf_adc01_eq6_coef30_h 


me PPP PPP Per Pre 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


sesame 


rf_adcO1_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef30_h 


7.4.4.263 VBC_ADC01_EQ6_COEF30_L 


0x000004F4 | vbe adc01 eq6 coefficient low 8bit(0x00000000) | VBC-ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef30_| 


w) o o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES EES 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef30_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.264 VBC_ADCO1_EQ6_COEF31_H 


vbc adc01 _eg6 oN high VBC a oe COEF 


Se EE Ee EEE STT 
ms T 


Reserved 


E 
nest EMEC T E T ES SSES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvis 


rf_adc01_eq6_coef31_h 


Pe PP PPP PP PrP Pree 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg aa Oe 


rf_adc01_eq6_co | [15: 0] CRU CS adc01 eq6 coefficient high 16bit 
ef31_h 


7.4.4.265 VBC_ADCO1_EQ6_COEF31_L 


0x000004FC | vbe adc 01 eq6 coefficient low 8bit(0x00000000) | YBC_ADCO1_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce e Ce e Coen 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef31_| 


w) o e ooo S 
me ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NAO 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef31_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.266 VBC_ADCO1_EQ6_COEF32_H 


vbc adc01 _eg6 nal ea high VBC a SO COEF 


EE EEE STT 
ms T 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ» Lslwlnieiolwalsteilelstislslvis 


rf_adc01_eq6_coef32_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


C 


rf_adc01_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef32_h 


7.4.4.267 VBC_ADCO1 EQ6_COEF32_L 


0x00000504 | vbe adc01 eq6 coefficient low 8bit(0xo0000000) | YBC_ADCO1_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 20 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | == SS 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa ST 


Reserved rf_adc01_eq6_coef32_| 


w) o o e ooo S 
me ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NAO 


rf_adc01_eq6_co Po a e ees adc01 eq6 coefficient low 8bit 
ef32_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.268 VBC_ADC01_EQ6_COEF33_H 


vbc adc01 _eg6 oN high VBC ee Soe COEF 


SEE EEE STT 
ms T 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc01_eq6_coef33_h 


me Ee TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


ma E 


rf_adcO1_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef33_h 


7.4.4.269 VBC_ADC01_EQ6_COEF33_L 


0x0000050C | vbe adc01 eq6 coefficient low 8bit(0x00000000) | VBC-ADC01_EQ6_COEF 


Br | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef33_| 


w) o o e ooo S 
KEES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc01_eq6_co Po a e ees adc01 eq6 coefficient low 8bit 
ef33_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.270 VBC_ADCO1_EQ6_COEF34_H 


vbc adc01 _eg6 oN high VBC S ee COEF 


EEE EEE STT 
ms a N 


Reserved 


rs ea 
Best I E E T ES EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvis 


rf_adc01_eq6_coef34_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


see ae foe 


rf_adcO1_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef34_h 


7.4.4.271 VBC_ADC01_EQ6_COEF34 L 


0x00000514 | vbe adc01 eq6 coefficient low 8bit(0x00000000) | VBC-ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 24 | 20 | 19 | 18 |17 |16 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef34_| 


w) o e ooo 
me ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NAO 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef34_| 
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Di Ev Of ) SL8541E Device Specification 


7.4.4.272 VBC_ADC01_EQ6_COEF35_H 


vbc adc01 _eg6 nal ea high VBC RE See COEF 


EE EEE STT 
ms T 


Reserved 


E 
Best I T E WP ES ES SSES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_adc01_eq6_coef35_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


[a E 


rf_adcO1_eq6_co | [15: 0] en eq6 coefficient high 16bit 
ef35_ h 


7.4.4.273 VBC_ADC01_EQ6_COEF35_L 


0x0000051C | vbe adc01 eq6 coefficient low sbit(0x00000000) | VBC-ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef35_| 


w) o e ooo S 
me ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc01_eq6_co Po a e ees adc01 eq6 coefficient low 8bit 
ef35 1 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.274 VBC_ADCO1_EQ6_COEF36_H 


vbc adc01 _eg6 oN high VBC a See COEF 


EEE EEE STT 
ms T 


Reserved 


E 
Best I T | ME E EES ES ES SSES 
œ» Lslwlnieiolwalsteilelstislslvis 


rf_adc01_eq6_coef36_h 


me Ee TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


[an E 


rf_adc01_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef36_h 


7.4.4.275 VBC_ADC01_EQ6_COEF36_L 


0x00000524 | vbe adc01 eq6 coefficient low 8bit(0xo0000000) | YBC_ADCO1_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef36_| 


w) o e HT S 
KEES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES EES 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef36_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.276 VBC_ADCO1_EQ6_COEF37_H 


vbc adc01 _eg6 oN high VBC a See COEF 


SEE EEE STT 
ms T 


Reserved 


E 
Best I E E T ES ES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvis 


rf_adc01_eq6_coef37_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


see Taro fee 


rf_adcO1_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef37_h 


7.44977 VBC_ADC01_EQ6_COEF37_L 


0x0000052C | vbe adc01 eq6 coefficient low sbit(0x00000000) | VBC-ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef37_| 


KA HT S 
me [TSTST TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES ES 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef37_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.278 VBC_ADC01_EQ6_COEF38_H 


vbc adc01 _eg6 nal ea high VBC a SG COEF 


SEE EEE STT 
ms T 


Reserved 


E 
Best I T | ME E EES ES ES SSES 
œ Lslwlnieiolwalsteilelstislslvis 


rf_adc01_eq6_coef38_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


ma ro fee 


rf_adcO1_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef38_h 


7.4.4.279 VBC_ADC01_EQ6_COEF38_L 


0x00000534 | vbe adc01 eq6 coefficient low 8bit(0xo0000000) | YBC_ADCO1_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | == SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
en Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef38_| 


w) o e ooo 
KEES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef38_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.280 VBC_ADC01_EQ6_COEF39_H 


vbc adc01 _eg6 Oo high VBC eae eer COEF 


Se EE Ee STT 
ms T 


Reserved 


E 
Best I E E T ES EES ES ES Edel ES 
œ» Lslwlnieiolwalsteilelstislslvie 


rf_adc01_eq6_coef39_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


ma E 


rf_adc01_eq6_co | [15: 0] en eq6 coefficient high 16bit 
ef39_h 


7.4.4.281 VBC_ADC01_EQ6_COEF39_L 


0x0000053C | vbe adc01 eq6 coefficient low sbit(0x00000000) | VBC-ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef39_| 


KA HT S 
me [TSTST TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef39_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.282 VBC_ADCO1_EQ6_COEF40_H 


vbc adc01 _eg6 oN high VBC KC Se COEF 


EEE EEE STT 
ms T 


Reserved 


E 
Best I E E T ES EES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvia 


rf_adc01_eq6_coef40_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


ma E 


rf_adcO1_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef40_h 


7.4.4.283  VBC_ADCO1_ EQ6_COEF40_L 


0x00000544 | vbe adc01 eq6 coefficient low 8bit(0xo0000000) | YBC_ADCO1_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 
namne | = 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_adc01_eq6_coef40_| 


w) o o e ooo 
KH ESES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NA fo 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef40_| 
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GPRSPREADTRUM ) SL8541E Device Specification 


7.4.4.284 VBC_ADCO1_EQ6_COEF41_H 


vbc adc01 _eg6 oN high VBC ASE o COEF 


EE EEE 
ms T 


Reserved 


E 
nest EMEC T E ME E EES ES ES SSES 
œ Lslwlnieiolwalsteilelstislslvis 


rf_adc01_eq6_coef41_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_adcO1_eq6_co | [15:0] CRU CS adc01 eq6 coefficient high 16bit 
ef41_h 


7.4.4.285 VBC_ADCO1 EQ6_COEF41_L 


0x0000054C | vbe adc01 eq6 coefficient low sbit(0x00000000) | VBC-ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 20 | 22 | 24 | 20 | 19 | 10 |17 | 16 | 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef41_| 


w) o e ooo S 
me ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NAO 


rf_adc01_eq6_co GORR adc01 eq6 coefficient low 8bit 
ef41_| 
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Di Ev Of ) SL8541E Device Specification 


7.4.4.286 VBC_ADCO1_EQ6_COEF42_H 


vbc adc01 _eg6 oN high VBC ay Soe COEF 


EE EEE ST] 
KEES 


Reserved 


E 
Best I T E T ES EES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc01_eq6_coef42_h 


de TTT TTT 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


E foe 


rf_adcO1_eq6_co | [15: 0] en eq6 coefficient high 16bit 
ef42_h 


7.4.4.287 VBC_ADC01_EQ6_COEF42 L 


0x00000554 | vbe adc01 eq6 coefficient low 8bit(0x00000000) | VBC-ADC01_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 |16 
name | == SS 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc01_eq6_coef42_| 


w) o e ooo 
KH ESES ES ES EE TTT TT 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES EES 


rf_adc01_eq6_co Po a e ees adc01 eq6 coefficient low 8bit 
ef42_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.288 VBC_ADC23_EQ6_COEF0_H 


vbe adc23 eq6 oN high VBC KEE Ces COEF 


EET EEE STT 
ms a 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_adc23_eq6_coef0_h 


me TTT TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef0_h 


7.4.4.289 VBC_ADC23_EQ6_COEFO_L 


0x00000604 | vbe adc23 eg6 coefficient low 8bit(0xo0000000) | VBC-ADC23_EQ6_COEF 


Cea = [= [el [Peele eee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef0_| 


KS H HS 
me [TSTST TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES EES 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
etù | 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.290 VBC_ADC23 EQ6 _COEF1_H 


vbe adc23 eq6 oN high VBC ADE an COEF 


EI EEE STT 
ms T 


Reserved 


E 
nest EMEC ME Ea E PE WP ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_adc23_eq6_coef1_h 


me Ee TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
efi_h 


7.4.4.291 VBC_ADC23 EQ6_COEF1_L 


0x0000060C | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_Fa6_COEF 


Peale [= [Te [= [eee ee ee 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef1_| 


KS H HS 
me [TSTST TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NAO 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef1_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.292 VBC_ADC23 EQ6 _COEF2 H 


vbe adc23 eq6 oN high VBC ADE an COEF 


EE EEE STT 
KEES 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc23_eq6_coef2_h 


me Ee TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef2_h 


7.4.4.293 VBC_ADC23 EQ6_COEF2_L 


0x00000614 ` vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Peale [= [Te [= [eee ee ee 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef2_| 


"men 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef2_| 
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Di Ev Of ) SL8541E Device Specification 


7.4.4.294 VBC_ADC23 EQ6_COEF3 H 


vbe adc23 eq6 oN high VBC KE an COEF 


EE EEE STT 
ms T 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc23_eq6_coef3_h 


me TTT TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef3_h 


7.4.4.295 VBC_ADC23_EQ6_COEF3_L 


0x0000061C | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Cea l= [= [Te [= [Pelee ee 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef3_| 


KS H HS 
me [TSTST TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES ES 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
eñ | 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.296 VBC_ADC23 EQ6 _COEF4 H 


vbe adc23 eq6 oN high VBC ae an COEF 


EE Ee STT 
KEES 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_adc23_eq6_coef4_h 


me EN TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


ream a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef4_h 


7.4.4.297 VBC_ADC23 EQ6_COEF4_L 


0x00000624 | vbc ade23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Peale [= [Te [= [lees eee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef4_| 


"men 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef4_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.298 VBC_ADC23_EQ6_COEF5_H 


vbe adc23 eq6 oN high VBC KC an COEF 


EE EEE STT 
er N 


Reserved 


es ear 
Best I T E T ES ES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc23_eq6_coef5_h 


me TTT TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam an Oa 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef5 h 


7.4.4.299 VBC_ADC23_EQ6_COEF5_L 


0x0000062C | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_FA6_COEF 


Peale [= [Te [= [Pelee eee ee 
name | = SS 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef5_| 


"men 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES EES 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef5 | 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.300 VBC_ADC23_EQ6_COEF6_H 


vbe adc23 eq6 oN high VBC. KS an COEF 


EE EEE STT 
ms T 


Reserved 


E 
nest EMEC ME Ea E PE WP ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc23_eq6_coef6_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef6_h 


7.4.4.301 VBC_ADC23_EQ6_COEF6_L 


0x00000634 | vbe ade23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Cea l= [= [Te [= [eee eee ee 
name | = 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce e Ce e Coen 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef6_| 


R E H HS 
me [TSTST TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef6_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.302 VBC_ADC23_ EQ6_COEF7_H 


vbe adc23 eq6 oN high VBC ADe an COEF 


EE EEE STT 
ms T 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_adc23_eq6_coef7_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef7_h 


7.4.4.303 VBC_ADC23 EQ6_COEF7_L 


0x0000063C | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_Fa6_COEF 


Cea l= [= [Te [= [pee eee ee 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa ST 


Reserved rf_adc23_eq6_coef7_| 


KS H HS 
me [TSTST TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef7_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.304 VBC_ADC23_ EQ6_COEF8 H 


vbe adc23 eq6 oN high VBC KE Ces COEF 


EE Ee STT 
KEES 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc23_eq6_coef8_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef8_h 


7.4.4.305 VBC_ADC23_EQ6_COEF8_L 


0x00000644 | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Peale [= [eT [eee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Coen 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef8_| 


KS H HS 
me [TSTST TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef8_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.306 VBC_ADC23_EQ6_COEF9_H 


vbe adc23 eq6 oN high VBC ae an COEF 


EE Ee EEE STT 
KEES 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc23_eq6_coef9_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef h 


7.4.4.307 VBC_ADC23_EQ6_COEF9_L 


0x0000064C | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_FG6_COEF 


Peale [= [Te [eee eee ee 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef9_| 


KS H HS 
me [TSTST TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES ES 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef9 | 
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Di Ev Of ) SL8541E Device Specification 


7.4.4.308 VBC_ADC23_EQ6_COEF10_H 


vbe adc23 eq6 oN high VBC ar re COEF 


Ca [aslo a [oss [ose [ale [ele ee 
ms a 


Reserved 


E 
nest EMEC T E T ES ES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


tf_adc23_eq6_coef10_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


[a 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef10_h 


7.4.4.309 VBC_ADC23_EQ6_COEF10_L 


0x00000654 | vbe adc23 eq6 coefficient low 8bit(0xo0000000) | YBC_ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna Ts [n lng TS Ts TS TS laa ST 


Reserved rf_adc23_eq6_coef10_| 


KS HT S 
me [TSTST TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef10_! 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.310 VBC_ADC23 EQ6_COEF11_H 


vbe adc23 eq6 oN high VBC ADCT E COEF 


EE EEE STT 
ms 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ» TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc23_eq6_coef11_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef11_h 


7.4.4.311 VBC_ADC23_ EQ6_COEF11_L 


0x0000065C | vbe adc23 eq6 coefficient low sbit(0x00000000) | VBC-ADC23_EQ6_COEF 


Br | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa ST 


Reserved rf_adc23_eq6_coef11_| 


KS HT S 
me [TSTST TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
efi1_| 
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Di Ev Of ) SL8541E Device Specification 


7.4.4.312 VBC_ADC23 EQ6_COEF12 H 


vbe adc23 eq6 Oo high VBC EE Ge COEF 


SEE EEE ST] 
ms a N 


Reserved 


rs ea 
nest EMEC E E WP | 
œ Lslwlnieiolwalsteilelstislslvie 


rf_adc23_eq6_coef12_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef12_h 


7.4.4.313 VBC_ADC23 EQ6_COEF12_L 


0x00000664 | vbe adc23 eq6 coefficient low 8bit(0xo0000000) | YBC_ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef12_| 


w) o o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES ES 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef12_| 
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Di Ev Of ) SL8541E Device Specification 


7.4.4.314 VBC_ADC23 EQ6_COEF13 H 


vbe adc23 eq6 oN high VBC KE GE COEF 


SE EEE ST] 
ms T 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_adc23_eq6_coef13_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam ae Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef13_h 


7.4.4.315 VBC_ADC23_EQ6_COEF13_L 


0x0000066C | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef13_| 


KS HT S 
me [TSTST TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NAO 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef13_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.316 VBC_ADC23 EQ6_COEF14 H 


vbe adc23 eq6 Oo high VBC ADE oand COEF 


EI EEE ST] 
ms T 


Reserved 


E 
Best I E E T ES EES ES ES SSES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_adc23_eq6_coef14_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam ae Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
efid h 


7.44317  VBC_ADC23 EQ6_COEF14 L 


0x00000674 | vbe adc23 eq6 coefficient low 8bit(0xo0000000) | YBC_ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 2s | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is [a lna TS [n lng TS Ts TS TS laa TS 


Reserved rf_adc23_eq6_coef14_| 


KS HT S 
me [TSTST TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES EES 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef14_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.318 VBC_ADC23_EQ6_COEF15_H 


vbe adc23 eq6 oN high VBC paer GR COEF 


EEE EE ST] 
ms T 


Reserved 


E 
Best I E E T ES ES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


tf_adc23_eq6_coef15_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef15 h 


7.4.4.319 VBC_ADC23_EQ6_COEF15_L 


0x0000067C | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Lee Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa ST 


Reserved rf_adc23_eq6_coef15_| 


KA HT S 
me [TSTST TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef15 | 
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Di Ev Of ) SL8541E Device Specification 


7.4.4.320 VBC_ADC23_EQ6_COEF16_H 


vbe adc23 eq6 oN high VBC paer GR COEF 


SEE EEE 
ms a 


Reserved 


E 
nest ESME E E T ES ES ES ES Edel ES 
œ» EE 


rf_adc23_eq6_coef16_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


[a 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef16_h 


7.4.4.321 VBC_ADC23_EQ6_COEF16_L 


0x00000684 | vbe adc23 eq6 coefficient low 8bit(0xo0000000) | YBC_ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [lng TS Ts TS TS laa ST 


Reserved rf_adc23_eq6_coef16_| 


w) o e ooo 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NAO 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef16_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.322 VBC_ADC23 EQ6_COEF17_H 


vbe adc23 eq6 oN high VBC KE oand COEF 


Ca [aol [ea] [os [ose [ale [ele [ee 
ms a 


Reserved 


E 
Best I T E T ES EES ES ES SSES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc23_eq6_coef17_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef17_h 


7.4.4.323  VBC_ADC23 EQ6_COEF17_L 


0x0000068C | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 |17 | 16 | 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef17_| 


"men 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef17_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.324 VBC_ADC23 EQ6_COEF18 H 


vbe adc23 eq6 oN high VBC paer GR COEF 


EE EEE ST] 
ms a 


Reserved 


E 
nest ESME T E T ES ES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc23_eq6_coef18_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef18_h 


7.4.4.325 VBC_ADC23_EQ6_COEF18_L 


0x00000694 | vbe adc23 eq6 coefficient low 8bit(0xo0000000) | YBC_ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef18_| 


w) o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef18 | 
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Kail SppEADr UN ) SL8541E Device Specification 


7.4.4.326 VBC_ADC23_EQ6_COEF19_H 


vbe adc23 eq6 oN high VBC as re COEF 


EI EE ST] 
ms a 


Reserved 


E 
Best I E E T ES ES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


tf_adc23_eq6_coef19_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


[a 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef19_h 


7.4.4.327 VBC_ADC23_EQ6_COEF19_L 


0x0000069C | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa ST 


Reserved rf_adc23_eq6_coef19_| 


KA HT S 
me [TSTST TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef19 | 
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Di Ev Of ) SL8541E Device Specification 


7.4.4.328 VBC_ADC23_EQ6_COEF20_H 


vbe adc23 eq6 oN high VBC KS GE COEF 


Ce [a [oleae loss [ose [ale [ele [ee 
KEE 


Reserved 


E 
Best [REN | T | WP SSES ES ES SSES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


tf_adc23_eq6_coef20_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef20_h 


7.4.4.329 VBC_ADC23_EQ6_COEF20_L 


0x000006A4 | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 24 | 20 | 19 | 10 |17 | 16 | 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef20_| 


w) o o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES ES 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef20_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.330 VBC_ADC23 EQ6_COEF21_H 


vbe adc23 eq6 oN high VBC ADCR ree COEF 


EE EEE 
ms T 


Reserved 


E 
Best I MEE Ema | ME || ES ES SSES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


tf_adc23_eq6_coef21_h 


me TTT TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


[a 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef21_h 


7.4.4.331 VBC_ADC23 EQ6_COEF21_L 


0x000006AC | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC_ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
et Is Ta lna Ts [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef21_| 


w) o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef21_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.332 VBC_ADC23 EQ6_COEF22 H 


vbe adc23 eq6 oN high VBC ADE re COEF 


EE Ee STT 
ms T 


Reserved 


E 
nest EMEC E | WE | ES ES SSES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


tf_adc23_eq6_coef22_h 


me Ee TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef22_h 


7.4.4.333 VBC_ADC23 EQ6_COEF22 L 


0x000006B4 | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 20 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef22_| 


KA HT S 
me [TSTST TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef22 | 
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Kail SppEADr UN ) SL8541E Device Specification 


7.4.4.334 VBC_ADC23 EQ6_COEF23 H 


vbe adc23 eq6 oN high VBC KEES oand COEF 


Se EEE STT 
KEES 


Reserved 


E 
Best I MEE ERs | WE || ES ES SSES 
œ» Lslwlnieiolwalsteilelstislslvie 


rf_adc23_eq6_coef23_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


E E 


rf_adc23_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef23_h 


7.4.4.335 VBC_ADC23_EQ6_COEF23_L 


0x000006BC | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC_ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef23_| 


w) o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES EES 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef23_| 
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Di Ev Of ) SL8541E Device Specification 


7.4.4.336 VBC_ADC23 EQ6_COEF24 H 


vbe adc23 eq6 Oo high VBC SET oand COEF 


EE Ee STT 
ms T 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvis 


rf_adc23_eq6_coef24_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


ma E 


rf_adc23_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef24 h 


7.4.4.337 VBC_ADC23 EQ6_COEF24_L 


0x000006C4 | vbe adc23 eq6 coefficient low sbit(0xo0000000) | VBC_ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_adc23_eq6_coef24_| 


w) o o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef24_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.338 VBC_ADC23_EQ6_COEF25_H 


vbe adc23 eq6 oN high VBC KEES GE COEF 


EE EEE STT 
ms T 


Reserved 


E 
Best I MEE ERs | WE || ES ES SSES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_adc23_eq6_coef25_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


ram a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef25 h 


7.4.4.339 VBC_ADC23_EQ6_COEF25_L 


0x000006CC | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC_ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
pit Is [a lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef25_| 


w) o o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES EES 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef25 | 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1999 of 2596 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.340 VBC_ADC23 EQ6_COEF26 H 


vbe adc23 eq6 oN high VBC pac GR COEF 


SEE EEE STT 
ms T 


Reserved 


E 
nest EMEC ME Ra | ME WP ES ES SSES 
œ» Lslwlnieiolwalsteilelstislslvie 


rf_adc23_eq6_coef26_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


[ca 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef26_h 


7.4.4.341 VBC_ADC23 EQ6_COEF26_L 


0x000006D4 | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Coen 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef26_| 


w) o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef26_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.342 VBC_ADC23 EQ6_COEF27_H 


vbe adc23 eq6 nal ea high VBC KE re COEF 


EE EEE STT 
ms T 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc23_eq6_coef27_h 


me TTT TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef27_h 


7.4.4.343  VBC_ADC23 EQ6_COEF27_L 


0x000006DC | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC_ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef27_| 


w) o o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NAO 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef27_| 
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Di Ev Of ) SL8541E Device Specification 


7.4.4.344 VBC_ADC23 EQ6_COEF28 H 


vbe adc23 eq6 nal ea high VBC KE RE COEF 


Ca [a [oleae [os [os |e [se [ae [ele Te 
ms T 


Reserved 


E 
nest EMEC ME Ra | ME WP ES ES SSES 
œ Lslwlnieiolwalsteilelstislslvie 


tf_adc23_eq6_coef28_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


[a 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef28_h 


7.4.4.345 VBC_ADC23 EQ6_COEF28 L 


0x000006E4 | vbc adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_adc23_eq6_coef28_| 


"men 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef28_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.346 VBC_ADC23 EQ6_COEF29 H 


vbe adc23 eq6 oN high VBC KEES GE COEF 


EE EEE STT 
ms T 


Reserved 


E 
Best I MEE ERs | WE || ES ES SSES 
œ EE 


tf_adc23_eq6_coef29_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


[a 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef29_h 


7.4.4.347 VBC_ADC23 EQ6_COEF29 L 


0x000006EC | vbe adc23 eq6 coefficient low 8bit(0xo0000000) | VBC_-ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef29_| 


w) o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES ES 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef29_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.348  VBC_ADC23 EQ6_COEF30_H 


vbe adc23 eq6 Oo high VBC w pas COEF 


EE EEE 
ms T 


Reserved 


E 
Best I T E T ES EES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


tf_adc23_eq6_coef30_h 


me TTT TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef30_h 


7.4.4.349 VBC_ADC23 EQ6_COEF30_L 


0x000006F4 | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef30_| 


KA HT S 
me [TSTST TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef30_| 
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Di Ev Of ) SL8541E Device Specification 


7.4.4.350 VBC_ADC23 EQ6_COEF31_H 


vbe adc23 eq6 nal ea high VBC KE E COEF 


SEE EES STT 
ms T 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvis 


tf_adc23_eq6_coef31_h 


me Ee TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


eg an Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef31_h 


7.4.4.351 VBC_ADC23 EQ6_COEF31_L 


0x000006FC | vbe adc23 eq6 coefficient low 8bit(0x00000000) | YBC_ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef31_| 


w) o o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES ES 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef31_| 
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Di Ev Of ) SL8541E Device Specification 


7.4.4.352 VBC_ADC23 EQ6_COEF32_H 


vbe adc23 eq6 oN high VBC F re COEF 


EE EEE STT 
ms a 


Reserved 


E 
Best I E E T ES ES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc23_eq6_coef32_h 


me Ee TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


E eC KL 


rf_adc23_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef32_h 


7.4.4.353 VBC_ADC23 EQ6_COEF32_L 


0x00000704 | vbe adc 23 eq6 coefficient low 8bit(0xo0000000) | YBC_ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 |17 | 16 | 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
ei Is Ta lna TS [lng TS Ts TS TS laa ST 


Reserved rf_adc23_eq6_coef32_| 


w) o o e ooo 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef32_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.354 VBC_ADC23 EQ6_COEF33_H 


vbe adc23 eq6 oN high VBC w Te COEF 


EEE EES STT 
ms T 


Reserved 


E 
Best I E E T ES ES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc23_eq6_coef33_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


E E 


rf_adc23_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef33_h 


7.4.4.355 VBC_ADC23_EQ6_COEF33_L 


0x0000070C | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef33_| 


w) o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES ES 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef33_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.356 VBC_ADC23 EQ6_COEF34_H 


vbe adc23 eq6 oN high VBC pae re COEF 


EE EEE STT 
ms T 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ» Lslwlnieiolwalsteilelstislslvie 


tf_adc23_eq6_coef34_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


sees Toa ro fre K 


rf_adc23_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef34_h 


7.4.4.357  VBC_ADC23 EQ6_COEF34_L 


0x00000714 | vbc adc23 eq6 coefficient low 8bit(0xo0000000) | YBC_ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef34_| 


KA HT S 
me [TSTST TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef34_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.358 VBC_ADC23_EQ6_COEF35_H 


vbe adc23 eq6 oN high VBC KS GE COEF 


Ca [a [oleae [os [os [ose [ale [ele Te 
ms T 


Reserved 


E 
nest EMEC E E T ES EES ES ES SSES 
œ Lslwlnieiolwalsteilelstislslvie 


tf_adc23_eq6_coef35_h 


me Ee TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


ram a OA 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef35_h 


7.4.4.359 VBC_ADC23_EQ6_COEF35_L 


0x0000071C | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De Emer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_adc23_eq6_coef35_| 


w) o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef35 | 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.360 VBC_ADC23_EQ6_COEF36_H 


vbe adc23 eq6 oN high VBC REE re COEF 


EEE STT 
ms a N 


Reserved 


rs ea 
nest EMEC T | WE | | We 
œ» Lslwlnieiolwalsteilelstislslvie 


tf_adc23_eq6_coef36_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


ream a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef86_h 


7.4.4.361 VBC_ADC23_EQ6_COEF36_L 


0x00000724 | vbe adc23 eq6 coefficient low 8bit(0xo0000000) | YBC_ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef36_| 


w) o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef36_| 
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This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.362 VBC_ADC23 EQ6_COEF37_H 


vbe adc23 eq6 oN high VBC EES oand COEF 


SEE EEE STT 
en a N 


Reserved 


rs ea 
Best I E E T ES ES ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_adc23_eq6_coef37_h 


Pe PP PPP PP PrP Prey 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


E fom 


rf_adc23_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef37_h 


7.4.4.363  VBC_ADC23 EQ6_COEF37_L 


0x0000072C | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 |17 | 16 | 
name | SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laal 


Reserved rf_adc23_eq6_coef37_| 


w) o o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES ES 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef37_| 
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Kail SppEADr UN ) SL8541E Device Specification 


7.4.4.364 VBC_ADC23 EQ6_COEF38_H 


vbe adc23 eq6 Oo high VBC ae RE COEF 


EE Ee 
KEES 


Reserved 


E 
nest EMEC E | WE | ES ES SSES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_adc23_eq6_coef38_h 


me Ee TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


[a 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef38_h 


7.4.4.365 VBC_ADC23_EQ6_COEF38_L 


0x00000734 | vbe adc23 eq6 coefficient low 8bit(0xo0000000) | YBC_ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef38_| 


w) o e ooo 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NAO 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef38_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.366 VBC_ADC23_EQ6_COEF39_H 


vbe adc23 eq6 oN high VBC ens re COEF 


EE EEE STT 
ms a 


Reserved 


E 
Best I T | WR) WP ES ES Edel ES 
œ» Lslwlnieiolwalsteilelstislslvie 


tf_adc23_eq6_coef39_h 


me Ee TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


Taam a Oe 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef39_h 


7.4.4.367 VBC_ADC23_EQ6_COEF39_L 


0x0000073C | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef39_| 


w) o o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eseves TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef39_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.368 | VBC_ADC23 EQ6_COEF40_H 


vbe adc23 eq6 oN high VBC r ree COEF 


EE EEE STT 
ms T 


Reserved 


E 
Best I T | WR) WP ES ES Edel ES 
œ Lslwlnieiolwalsteilelstislslvie 


rf_adc23_eq6_coef40_h 


de TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


sees Taro fee 


rf_adc23_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef40_h 


7.4.4.369 VBC_ADC23 EQ6_COEF40_L 


0x00000744 | vbe adc 23 eq6 coefficient low 8bit(0xo0000000) | YBC_ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 
name | = 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
et Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef40_| 


w) o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA fo 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef40_| 
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Di SPREADTRUM ) SL8541E Device Specification 


7.4.4.370 VBC_ADC23 EQ6_COEF41_H 


vbe adc23 eq6 oN high VBC ADC E COEF 


EE EE STT 
ms T 


Reserved 


E 
Best I MEE Ema | ME || ES ES SSES 
œ TS Ta Ta Ins Tn nms TS TSTS Ta TS T 


rf_adc23_eq6_coef41_h 


me Ee TTT TTT 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


ream a OA 


rf_adc23_eq6_co | [15:0] CRU S adc23 eq6 coefficient high 16bit 
ef41_h 


7.4.4.371 VBC_ADC23 EQ6_COEF41_L 


0x0000074C | vbe adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | SS 


Reserved 
De Lee, 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
ei Is Ta lna TS [n lng TS Ts TS TS laa ST 


Reserved rf_adc23_eq6_coef41_| 


w) o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES ES 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef41_| 
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7.4.4.372 VBC_ADC23 EQ6_COEF42_H 


vbe adc23 eq6 oN high VBC ADE oand COEF 


Ca [oleae [oss [ose [ae [ele [ee 
ms T 


Reserved 


E 
Best I T E T ES ES ES ES Edel ES 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_adc23_eq6_coef42_h 


Pel PP PPP PP PrP Pre 


VDC adc23 eq6 coefficient high 16bit 


Field Name Type SE Reset Description 
Value 


ma E 


rf_adc23_eq6_co | [15:0] en eq6 coefficient high 16bit 
ef42_h 


7.4.4.373 VBC_ADC23 EQ6_COEF42_L 


0x00000754 | vbe adc23 eq6 coefficient low 8bit(0x00000000) | YBC_ADC23_EQ6_COEF 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = SS 


Reserved 
De mer 
Pest e Ce Ce Ce Ce Ce e Ce e Ce et 
pit Is Ta lna TS [n lng TS Ts TS TS laa lS 


Reserved rf_adc23_eq6_coef42_| 


w) o o e ooo S 
KH ESES ES ES EE TTT TT 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C RES EES 


rf_adc23_eq6_co GORR adc23 eq6 coefficient low 8bit 
ef42_| 
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7.44974 VBC_DAC TONE GEN CTRL 


0x00000900 VBC DAC Tone Generate Conirol(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 
| Name | see el 


ne TR 
mea [TT TTT 


VBC DAC TONE GEN 
CTRL 


Reserved 


S ERO RKE E EE E 


l i 


e ` Së 
EES 


VBC DAC Tone Generate Control 


Field Name Type SE Reset Description 
Value 


Sp? SR 
rf_dac_vt_tone_o | [1] 
n 
n 


7.4.4.375 VBC_DAC_TONE_GEN_PARAMO 


VBC DAC Tone Generate VBC DAC TONE GEN P 
Parameter0(0x00000000) ARAMO 


P |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


T dac pL Ione sin 
(GH d A EC 


H dac pL one sin 


Peel PPP PPP PP PPP PPL, 


0x00000904 


VBC DAC Tone Generate Parameter0O 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ae ill le REES 
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7.4.4.376 VBC_DAC_TONE_GEN PARAM1 


0x00000908 


VBC DAC Tone Generate VBC DAC TONE GEN P 
Parameter1(0x00000000) ARAM1 


5 EEE Ee EE ee TSTS Ta] 
KE 


H dac pL one Cos 


H dac pL one Cos 


me e ee 


VBC DAC Tone Generate Parameter1 


Field Name Type | Set/Cle | Reset Description 
al Value 
os 


7.44977 VBC_DAC_TONE_GEN_PARAM2 


VBC DAC Tone Generate VBC DAC TONE GEN P 
0x0000090C Parameter2(0x00000000) ARAM2 


P |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


rf_dac_pt_gain_1 
Tre | "hb D 


rf_dac_pt_gain_0 


me PPP PPP PPP PPP! 


VBC DAC Tone Generate Parameter2 


Field Name Type SEHR Reset Description 
i 
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7.4.4.378 VBC_DAC_TONE_GEN_PARAM3 


0x00000910 


VBC DAC Tone Generate VBC_DAC_TONE_GEN_P 
Parameter3(0x00000000) ARAM3 


5 EEE 2 ed Ed ed 
KE 


rf_dac_pt_gain_up 


rf_dac_pt_gain_down 


de TTT TTT 


VBC DAC Tone Generate Parameter3 


Field Name Type | Set/Cle | Reset Description 
ar Value 

p 

rf_dac_pt_gain_d | [15:0] RW NA 

own 


7.4.4.379 VBC DAC TONE GEN PARAMA 


VBC DAC Tone Generate VBC_DAC_TONE_GEN P 
Parameter4(0x00000000) ARAM4 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 |17 | 16 | 
| Name | see el 


Reserved 
KH e 
"eset RS ASIN H RC SS ES E ESA RSR ES 
| Bit TnS [na Ina [ns [n Ing TS TS TYS TS Tala TS T] 


T dac pL hold 1 


me LT TTT TTT 


0x00000914 


VBC DAC Tone Generate Parameter4 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reserved "Sg Iw jo | 
a pnp 
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7.4.4.380 VBC_DAC_TONE_GEN_PARAM5 


0x00000918 


VBC DAC Tone Generate VBC_DAC_TONE_GEN_P 
Parameter5(0x00000000) ARAM5 


Br |31 | 30 | 29 | 28 |27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


rf_dac_vt_tone_sin 


T 


D | 
RKZ2ESEaEaESESESEAESESESESEaEAESESES 
HEEL 


rf_dac_vt_tone_sin 


me TTT TTT TTT 


VBC DAC Tone Generate Parameter5 


Field Name Type | Set/Cle | Reset Description 
at Value 
n 


7.4.4.381 VBC_DAC_TONE_GEN_PARAM6 


VBC DAC Tone Generate VBC_DAC_TONE_GEN_P 
0x0000091¢ Parameter6(0x00000000) ARAM6 


Bit |31 | 30 |2 |28 | 27 |28 |25 |24 |23 |22 |21 |20 |19 |18 | 17 | 16 | 
| Name | rf_dac_vt_tone_cos 

Pest | o Jo | Lee Ce Ce Ce Ce e Coen 
ei fisjjisjijujiofjojejz|sjs|ajsjeļijo 


rf_dac_vt_tone_cos 


me PPP PPP PPP TT 


VBC DAC Tone Generate Parameter6 


Field Name Type | Set/Cle | Reset Description 
ar Value 


OS 


7.4.4.382 VBC DAC TONE GEN PARAM7 
VBC DAC Tone Generate VBC DAC TONE GEN P 
0x00000920 Parameter7(0x00000000) 
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5 Ee EE TSTST TSTST TSTST TS 
ms T 
mes T 
TT 


H dac VL oan 0 


mea TT TTT TTT TT 


VBC DAC Tone Generate Parameter7 


Field Name Type SSES Reset Description 
Value 


AEA 
S a 


7.4.4.383 VBC_DAC_TONE_GEN_PARAM8 


VBC DAC Tone Generate VBC_DAC_TONE_GEN_P 
Parameter8(0x00000000) ARAM8 


Br |31 | 30 | 29 | 28 |27 |26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


rf_dac_vt_gain_up 
Tyee TR 


rf_dac_vt_gain_down 


ee 


0x00000924 


VBC DAC Tone Generate Parameter8 


Field Name Type | Set/Cle | Reset Description 
ar Value 


p 
rf_dac_vt_gain_d | [15:0] RW NA 
own 


7.4.4.384 VBC_DAC_TONE_GEN_PARAM9 


Parameter9(0x00000000) ARAM9 
ee E E 
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EJ 
Tve E 
Peset ERCA E E E 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


rf_dac_vt_hold_t 


mea PPP PPP PP PPP PP LT, 


VBC DAC Tone Generate Parameter9 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reserved "Sri Iw jo 
GREEN s omg 


7.4.4.385 | VBC DAC TONE GEN EN 


0x0000092C VBC DAC Tone Generate enable(0x00000000) | PT Där LNF GEI 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


Reserved 
me Le 
Pest | o Jo [os fof ofofo}ofo}ots}ofe]oltes]o| 
i CN a E 


"d | rfid | rfid 
ac l ac | ac_ 
Reserved vtt | ptt l nch 
one | one | fit_ 
en en en 


VBC DAC Tone Generate enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(eng a [RO [WA TS 


rf_dac_nchflt_bd2 RW NA 
en! 


rT dac nchi bdn | [7] RW NA 
en! 
rf_dac_nchflt_bd0O RW NA 
en! 
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rf_dac_nchflt_bd2 | [5] RW NA 
en D 
rT dac nchi bdn | [4] RW NA 
en U 
rf_dac_nchflt_bd0O | [3] RW NA 
_en_O 


el kE al E 


T 


7.4.5 Change Point 


Based version: vbc-r2p1. 


1. Add one DAC interface for software, realized function of voice mix. This interface is accessed 
by APB bus. 


2. Add mute digital control of FM path, support smooth mute and directly voice cut both. 
3. Use FIFO to replace ADC/DAC BUF, makes it more convenient to use by software. 


4. Because of feature changes and register rule requirement of IP, arranges the configure 
registers in excel. 


5. Some bugs fix of vbc-r2p1. 
6. Add APB bridge in vbc_v3, which is not visible for software. 
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8 Multimedia Subsystem 


8.1 Multimedia data path 


8.1.1 Overview 

This Multimedia subsystem composed of following multimedia accelerator: DCAM, ISP, JPG, 
DPU_LITE, VSP, GSP_LITE and CPP_LITE. 

DCAM_IF: support camera interface process, image resizing and rotation; 

ISP: support image signal processing for data from sensor; 

JPG: support compression and decompression for YUV image data; 

CPP_LITE: support scaling and rotation; 

VSP: support multiple video format decoding and encoding; 

DPU_LITE: support display controller; 

GSP_LITE: image post processor; 


8.1.2 Diagram of Multimedia data path 


AP AXI 


GSP_MTX 


Figure 8-1 Multimedia data path diagram 


8.1.3 MM memory mapping 


MALI Control Register(1MB) 
GPU APB REG(1MB) 
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8.2 DCAM IE 


8.2.1 Overview 


The DCAM ( Digital Camera ) integrates several multimedia hardware accelerator include camera 


interface, full/binning/aem/pdaf extr/vc path. RAW RGB data and YUV data can be captured by 
camera interface. DCAM_IF r4p0 is used in SL8541E, based on DCAM_IF r3p0, and has some 
changes. 


8.2.2 Features 


e Support 13M single rear camera; 

e Support two MIPI CSI-2 interface; 

e Support up to 13MP RAWRGB data from MIPI CSI; 

e Support 8, 10 and 12 bits RAW RGB via MIPI CSI; 

e Support 8, 10 bits YUV data from MIPI CSI; 

e Support horizontal and vertical decimation for YUV data; 

e Support full size and crop channel. 

e Support binning and crop channel. 

e Support PDAF extraction of phase pixel mode(type3); 

e Support AEM function include Lens Shading and AEM; 

e ` Support frame skip and trim in RAWRGB data capture path; 
e Support PDAF info capture via data type mode or virtual channel mode(type1/2); 
e Bus features: 


o AXI Master: 10 write channels include; 64bit data width, 16 beats per burst max; 
outstanding ability is 8, 2 read channels; 


o APB Slave: 32bit data width; use version 4.0 interface. 
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8.2.3 Signal description 
8.2.3.1 Diagram of DCAM_WRAP Interface 
dcam0_arm_int 
clk_dcam_if dcam]_arm_int 
clk_mipiO Sensor_fpga_rst[2:0] 
clk_mipil Sensor_fpga_pd[2:0] 
t_d oif 
r eTa bf APB Interface 
rst_dcam1_if_n 
rst_mipi0_n AXI Interface 
rst_mipil_n Dcam0 IDI IF 
l DCAM_IF Dcam1 IDI IF 
djtag_tdo 
clockdr b 
shiftdr mem- PRR” 
updatedr ptest_icg_mode 
das ck d Diest bist mode 
djtag_tdi ptest_scan_mode 
djtag_trstl 
jtag_update_en 
Figure 8-2 Diagram of DCAM_wrap Interface 
Table 8-1 DCAM_wrap Interface Description 
Category | Ports Name Directio | Width | Clock Domain Description 
n 
Clock clk_dcam_if input 1 main clock 
clk_mipi0 input 1 idi data synchronized clockO 
clk_mipi1 input 1 idi data synchronized clock1 
Reset rst-dcam0_if_n | input 1 clk_ dcam_if Dcam0 module reset 
rst_dcam1_if_n_ | input 1 ck dcam_if Dcam1 module reset 
rst_mipiO_n input 1 clk_mipi idi data resetO 
rst_mipi1_n input 1 clk_mipi idi data reset 
Test mem_bypass input 1 
Signals 
ptest_icg_mode input 1 
ptest_bist_mode | input 1 
ptest_scan_mode | input 1 
Interrupt Dcam0_arm_int output 1 ck dcam_if connect to irq and fiq 
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Dcam1_amr_int Output 1 Clk_dcam_if Connect to irq and fiq 
Sensor Sensor_fpga_rst | output | 3 clk_ dcam_if sensor reset, for FPGA test 
Control 
Sensor_fpga_pd | output 3 Ch dcam_if sensor power down, for 
FPGA test 
Image dcam*_idi_heade | input 1 clk_mipi 
Data fen 
Interface0/ 
Interface 
dcam*_idi_virtual | input 2 clk_mipi 
_channel 
dcam*_idi_data_t | input 6 clk_mipi 
ype 
dcam*_idi_word_ | input 16 clk_mipi 
count 
dcam*_idi_ecc input 8 clk_mipi 
dcam*_idi_data_ | input 1 clk_mipi 
en 
dcam*_idi_csi_da | input 32 clk_mipi 
ta 
dcam*_idi_bytes_ | input 2 clk_mipi 
en 
dcam*_idi_vvalid. | input 4 clk_mipi 
dcam*_idi_hvalid | input 4 clk_mipi 
dcam*_idi_dvalid | input 4 clk_mipi 
JTAG clockdr input 1 
Interface 
shiftdr input 1 
updatedr input 1 
djtag_tdi input 1 
djtag_trstl input 1 
djtag_update_en | input 1 
djtag_tdo output |1 
APB PADDR/PPROT/ 
Interface PSEL/PENABLE/ 
PWRITE/PWDAT 
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A/PSTRB/PREA 
DY/PRDATA/PSL 
VERR(clk_dcam_ 
if) 
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AXI 
Master 
Write 
Channel 


Interface 


AWID_dcam/AW 

ADDR_dcam/AW 
LEN_dcam/AWSI 
ZE_dcam/AWBU 

RST_dcam/AWV 

ALID_dcam/AWR 
EADY_dcam/AW 

USER_dcam/AW 
QOS_dcam 


WID_dcam/WDA 
TA_dcam/WSTR 

B dcam/WLAST 

_dcam/WVALID ` 
dcam/WREADY ` 
dcam 


BREADY_dcam/ 

BID_dcam/BVALI 
D_dcam/BRESP 

_dcam/ (ACLk) 


AXI 
Master 
Read 
Channel 


Interface 


8.2.3.2 


ARID_dcam/ARA 
DDR_dcam/ARL 
EN_dcam/ARSIZ 
E_dcam/ARBUR 
ST_dcam/ARVAL 
ID_dcam/ARREA 
DY_dcam 


RID_dcam/RDAT 
A_dcam/RRESP 
_dcam/RLAST_d 
cam/RVALID_dc 
am/RREADY_ dc 
am (ACLK) 


Timing Diagram of image data interface 
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clk_mipi | | 


header_en 


virtual_channel[1:0] XXX VC XXX 
data_type[5:0] XXX DATA_TYPE XXX 
word_count[15:0] ass XXX 
ecc[7:0] ae Ecc! XxX 

data_en 


csi_data[31:0] eg 


DATAO Y DATA) Y BS XXX 


DATA3 DATA4 x para) XXX 


byte_en[1:0] 


2'b11 


Ee | 


2'b11 


Figure 8-3 Timing Diagram of image data interface 


Signal VVALID, HVALID, DVALID are used to indicate the information about frame start, frame end, 
line start and line end packet. 


Start of frame End S frame 


7 7 
7 E 
— 7 
Z E 
7 7 


VVALID 


HVALID ——— 5 


End of line 


DVALID 


clk_mipi 


Figure 8-4 Timing of valid signals 


The RAW 8/10/12 modes are used for transmitting raw image data from the image sensor. 

The intent is that Raw image data is unprocessed image data (i.e. Raw Bayer data) or complementary 
color data, but RAW image data is not limited to these data types. 

It is possible to transmit e.g. light shielded pixels in addition to effective pixels. This leads to a situation 
where the line length is longer than sum of effective pixels per line. The line length, if not specified 
otherwise, has to be a multiple of word (32 bits). Table 8-2 defines the data type codes for RAW data 
formats described in this section. 


Table 8-2 RAW Image data types 
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Data Type Description 

0x28 RAW6 

0x29 RAW7 

Ox2A RAW8 

0x2B RAW 10 

0x2C RAW 12 

0x2D RAW 14 

Ox2E Reserved 

Ox2F Reserved 

P1[7:0] (A) P2[7:0] (B) P3[7:0] (C) P4[7:0] (D) 
E GE GE OS 

Data BIST A22 4 ASIA ATE ET ZIS BEEE reiege e S G E Copa deeler 


a 8-bits Ka 8-bits Kla 8-bits Ka 8-bits —>; 


H L 


Byte Values Transmitted LS Bit First 


Byte n : Byte n+1 : Byte n+2 : Byte n+3 


[bo [1 [b2[b3]b4 [bs [be [b7 [bo b1[b2]b3]b4]b5|b6]b7|b0[b1|b2]b3]b4 sanail [b2]b3|b4 bs sel? 


(a) RAW8 Format 


P1[9:2] (A) P2[9:2] (B) P3[9:2] (C) P4[9:2] (D) 


Ig y T T Di 
Beeler ERN 


| P1 P2 P3 Pd | i i l 
"bo [1:0] [1:0] [1:0]: PS[9:2] (E) i P6[9:2] (F) i P7[9:2] (G) i 


EE E ë lr rere r r —ć =< 


< 8-bits Ka 8-bits >< 8-bits Ka 8-bits R 
j Byte Values Transmitted LS Bit First i 


Data 


: Byte n | Byte n+1 | Byte n+2 : Byte n+3 ; 
b0]b1]b2]b3]b4]b5]b6 [b7 [bo] b1 [b2[b3 [b4 |b5 [b6[b7 [bo] b1 [b2[b3[b4]b5]b6[b7|b0]b1|b2]b3|b4]b5]be]b7| 


(b) RAW10 Format 


P1[11:4] (A) P2[11:4] (B) P1[3:0] (A) P2[3:0 (B)] P3[11:4] (C) 
Data Ee eels: e es 0 Sr 61 22] 83] ca) Ge c7)ca]csloxjory 


e 8-bits Kla 8-bits Kia 8-bits Kia 8-bits Ñ 
i i Byte Values Transmitted LS Bit First i i 


Byte n i Byte n+1 ) Byte n+2 i Byte n+3 
b0]b1|b2]b3]b4]b5]b6|b7]b0|b1[b2]b3|b4]b5|b6][b7 |bO|b1/b2|b3 [b4 [b5|b6]b7]b0]b1|b2[b3]b4|b5]b6|b7 


(b) RAW12 Format 


Figure 8-5 RAW Data Format Reception 


YUV422 8bit/1 Obit are also supported in DCAM_IF reception. Its data type and format are described in 
the table and figure below. 
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Table 8-3 YUV image data types 


ooo Deenen 


a C S 
BEER 
SR ET 


Addr weg LSB 


00h EE ES TE 


(a) YUV422 8bit image data format reception 


Addr weg me S d. e 2] ET 2] U1[9:2] LSB 


(a) YUV422 10bit image data format reception 


Figure 8-6 YUV data format reception 


Beside image data, there are some other information like Embedded Data or PDAF Data from sensor 
should be captured by DCAM_IF. Embedded Data has a definition in MIPI CSI-2 standard, thus its 
data type will be a constant 0x12 as in table below. 


Table 8-4 Non-image data type 


"en Jet 


"e Deeg 


While PDAF Data has no definition in MIPI CSI-2 standard, thus its data type may vary among 
different sensors and different vendors. For specific sensor, refer to the sensor data sheet to find the 
data type of PDAF to distinguish from image data. 
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Beside data type, non-image data can also be distinguished from image data by virtual channel. In 
general, image data are transmitted in virtual channel 0, and non-image data are transmitted in a 
configurable virtual channel among 0 to 3. Also, it’s not a standard definition, refer to the specific 
sensor data sheet when use. 


0.09 ora (Fs) DOG Col image Data [pF X Eor ) 
1” Line of Image Data a 


Frame Start Frame Start 
Virtual Channel 0 Virtual Channel 1 Virtual Channel 0 
CNS ~ EE Co co eo Go 
Row of PDAF Values R Last Line of Image Data Frame End 
Virtual Channel 1 Virtual Channel 0 Virtual Channel 0 
Frame End 


Virtual Channel 1 


Figure 8-7 PDAF data transmission in virtual channel mode 


Oo OMe a7 Oe ees II co 
= Nth Line of Image Data KR 


Frame Start 1* Line of Image Data 


Le ol POAF Data ogs sor You] image Data [pr GË ee 


Row of PDAF Values Last Line of Image Data Frame End 


Figure 8-8 PDAF data transmission in data type mode 


What’s more, type1 PDAF data are transmitted in V-blank(aka. Frame Blank), and type2 PDAF data 
are transmitted in H-blank(aka. Line Blank). This. definition has no relation with data type or virtual 
channel reception. That means type1 PDAF can be distinguished by data type or virtual channel, as 
well as type2. So, there 4 combinations. at most. But for specific sensor, refering to the sensor data 
sheet is important because usually only one or two combinations are available. 


8.2.4 Function description 


8.2.4.1 Diagram of DCAM_TOP 


The DCAM_IF architecture is showed as diagram below. There are total 6 channels, there are full path, 
binning path, AEM path, PDAF/VCH1 path, VCH2 path, VCH path. 
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Figure 8-9 Block diagram of DCAM_IF 
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8.2.4.2 Clock & reset 
DCAM_WRAP 
rst_dcam_all_soft ; 
F Wien m RST rst_dcam0_if_n DCAM_IFO jst acam ifn 
rst_dcam0_soft —7~>_ GEN 
clk dcam if clk_dcam_if clk_dcam_if TOP_APB 
rst_dcam_if_n 
clk deam f| Data paths 
RST rst_mipi0_n rst_mipi_n 
GEN clk_mipiO clk_mipi 
CIK mp = = 
STE rt dram H n CAP_MIPI 
clk_dcam_if 
RST rst_dcam1_if_n DCAM_IF1 rst_dcam_if_n 
rst_dcam1_soft —-7- GEN 
D F clk_dcam_if TOP_APB 
rst_dcam_if_n 
clk deam_ir| Data paths 
RST rst_mipi1[n rst_mipi_n 
GEN clk_mipi1 clk_mipi 
clk_mipi1 = = 
SES rst_dcam_if_n CAP_MIPI 
clk_dcam_if 
RST |rst_dcam_axim_n rst_dcam_axim_n 
GEN 
clk_dcam_if | WRAP_APB 
rst_dcam_axim_n 
clk_dcam_if | Arbiter 
+ RST ARESEJn ARESETn AXI 
rst_axim_soft —— GEN ACLK actk | MASTER 
ACLK l 


Figure 8-10 Clock & Reset of DCAM_IF 


DCAM_IF includes THREE clock domains. 


e Main clock in DCAM_IF module: clk_dcam_if, up to 307.2MHz, selectable 256MHz, 128MHz, 
76.8MHz. 


e Clock from CSI-2 host controller: clk_mipi, the frequency depends on the sensor and its value 
equals to data rate on each lane divided by 8; 


e AXI interface clock: ACLK for AXI Master sub-module to burst data in/out effectively, up to 
468MHz. 


The dcam clock must be faster than clk_mipi. Particularly, for 4-lane active MIPI interface sensors, 
clk_dcam frequency should be greater than 1.6 times of clk_mipi, and 1.2 times for 3-lane. 


There are two working modes in csi_receiver: sensor mode and ipg mode. 
In ipg mode, clk_mipi source from TWPLL, the maximum frequency is 192MHz. 


In sensor mode, clk_mipi depends on the sensor and its value equals to data rate on each lane 
divided by 8. For 1.5Gbps D-PHY, the maximum frequency of clk_mipi is 187.5MHz. 
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For the calculation of clk_mipi, frame_rate, pic_width, pic_height, v_blank, h_blank, lane_num, 
pixel_bits are needed at least. 


Pic_width*pic_height*frame_rate*pixel_bits*4 
Clk_mipi = ------------------------------------------------------------------ 
(1-v_blank)*(1-h_blank)*lane_num*32 


For example, 30fps, 8M resolution(3264x2448), 10% v_blank, 10% h_blank, 4-lane, raw10: 


3264*2448*30*10*4 
ei = 92.5MHz 
(1-10%)*(1-10%)*4*32 


If lane_num is 2, then clk_mipi will be doubled to 185MHz(Still small than 187.5MHz). Though 8M 
sensor with 2 lanes is rare, we still have to consider it in simulation. 


8.2.4.3 SRAM configuration 


There are two SRAM which will be configured by APB bus, software will consider the two SRAM just 
as some range of address like other registers. 


8.2.4.3.1 AEM path weights table 


208*32 


Figure 8-11 AEM path weights table 


Like the figure above shows, in even address, it configure two weight values in the bits location of 
[27:16] and [11:0]. The lower bits are configured with previous weight. In odd address, it only configure 
one weight value in [11:0]. 

8.2.4.3.2 PDAF position table 


Based on different size of pattern, different effective size of SRAM will be used. Taken 8*8 pattern for 
example: 
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206*32 


Figure 8-12 Type3 PDAF position table 


Configuration of one row can fill 16bits. To save configure address, two row configuration are occupied 
in an 4Bytes range. All 8 row configuration can fill 4*4Bytes address range exactly. 


So there are special requirement of software configurations: 
1. if a row of pattern cannot full fill an address, next row will be filled into the same address; 


2. valid data fill low addresses as far as possible, high addresses may be useless based on size 
of pattern. 


3. Ifa 32bits cannot accommodate a row configuration, then next address will continue to store 
configuration of same row. 


8.2.4.4 CAP_MIPI 
Accept image data from MIPI_PHY; 
e Support RAW RGB from MIPI, 8bits, 10bits and 1 2bits; 


e Support YCbCr from MIPI; 
e Support image date interface from CSI-2 host controller; 


PDAF config 
JV process 
Y data 
crop to yuv420 
& deci > 2-plane 
UV data 
Frm&line err dect 
RAW process 
IDI 
to half Buffer 
wP Ra word 64x24b RAW data 
Frm&line err dect 
typel & type2 
>PDAF data, 
VCH data 
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Figure 8-13 Diagram of CAP_MIPI 


8.2.4.5 Full PATH 


The full path transfer original image data gathered by sensor into DDR, it only does the crop and pack 
function. 


The SW will set the valid image start position and the size of valid image, hardware will choose the 
these valid pixel and pack it and transfer to external DDR memory line by line. 


When data come in, the crop_din_en signal will drive two counters: column counter and row counter, 
which will control to generate mask signal for crop_dout_en and choose some data out valid. The start 
of mask is under control of Crop Start X and crop_start_y. The end of mask is under control of 
crop_end_x and Crop end Y. which are described in this equation below: 


crop _end _x = crop _ start _ x+ crop _ size _ x; 


crop _end _ y = crop start x+ crop _ size _y. 


Equation 8.2.4-1 crop end X and crop end v 


when it reached crop_end_x and erop end v. CROP sub-module will generate crop eot out 
immediately. 


8.2.4.5.1 Packed data format 
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32bits, left is MSB right is LSB 


Sb LSb 
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(g)width = N*16+12 


part of output, bits[9:2] of each valid pixels 
(i part of output, bits[1:0] of each valid pixels 
P part of output, all bits must be zero 

[es] not part of output, will not output actually 


N is an integer 


(h)width = N¥16+14 


Figure 8-14 Sixteen cases for filling zero 
There are two types of data format after pack: raw10 and half-word. 


V1.1 


e every 4*10bits pixels will be packed to 5Bytes format; 


e every 4Bytes after pack will be transfer into FIFO in a clock cycle; 


e _ if not enough pixels in the end of a frame row to pack, filling Zero in specific location; and 
output will be 4Bytes-align; The figure is show above. 


e ` every line will do pack separately. 


The figure above shows the rule of filling zeros. If width number is not 16pixles-align, this will occur. 


The filling zero scenario will be divided into 16 cases: 


The raw10 pack can be divided into 16 cases, each of them can be described below: 


1. width=N*16+0, it means width is multiple of 16, so all data after pack is a circulation of Figure 
8-14(a) shows, even in the end of each line; 


width=N*16+2, it mean most of data in a line is a circulation of Figure 8-14(a) shows, but the 


end of each line is shown in Figure 8-14(b). It should be noticed that in the end of a line, only 
2*32bits will be output . The red dotted line data will not output; 
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3. width=N*16+4, it mean most of data in a line is a circulation of Figure 8-14(a) shows, but the 
end of each line is shown in Figure 8-14(c). It should be noticed that in the end of a line, only 
2*32bits will be output . The red dotted line data will not output; 
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4. width=N*16+6, it mean most of data in a line is a circulation of Figure 8-14(a) shows, but the 
end of each line is shown in Figure 8-14(d). It should be noticed that in the end of a line, only 
3*32bits will be output . The red dotted line data will not output; 


5. width=N*16+8, it mean most of data in a line is a circulation of Figure 8-14(a) shows, but the 
end of each line is shown in Figure 8-14(e). It should be noticed that in the end of a line, only 
3*32bits will be output . The red dotted line data will not output; 


6. width=N*16+10, it mean most of data in a line is a circulation of Figure 8-14(a) shows, but the 
end of each line is shown in Figure 8-14(f). It should be noticed that in the end of a line, only 
4*32bits will be output . The red dotted line data will not output; 


7. width=N*16+12, it mean most of data in a line is a circulation of Figure 8-14(a) shows, but the 
end of each line is shown in Figure 8-14(g). It should be noticed that in the end of a line, only 
4*32bits will be output . The red dotted line data will not output; 


8. width=N*16+14, it mean most of data in a line is a circulation of Figure 8-14(a) shows, but the 
end of each line is shown in Figure 8-14(h). It should be noticed that in the end of a line, only 
5*32bits will be output . The red dotted line data will not output; 


In the mode of half-word, each pixel after pack is shown below: 
pixel n[9:0] = [6 b00 | pixel_n[9:0] 


Figure 8-15 half word pack format 


Since there are two pixels in and data out width is 64bits align, the neighbor two pixels are packed like 
below, when pixels are not 64*N, then the last 8B is high 4B zero filled. 


pixel_0[9:0] | pixel_1[9:0] 


+ 


eg | aa eel St BEE 


Figure 8-16 half_word pack format 


8.2.4.6 Binning PATH 


8.2.4.6.1 Glossary 
BIN_CORE: processing core for binning function. 


bayer pattern: a way of 4 R/Gb/Gr/B arrangement in sensor, there are four modes: 


a) Mode 0 b) Mode 1 c) Mode 2 d) Mode 3 


Figure 8-17 four modes of Bayer pattern 
Crop: cut raw sensor image into some specific size. 
rrgb: format of Raw RGB pixels, generally used in camera sensor. 


raw10: a kind of packed raw RGB, big endian, shown in the diagram below: 
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Figure 8-18 RAW10 Format 
bin: unless otherwise specified, it means binning. 


h_ratio: a rate of binning in horizontal direction, it is a number which less than 1. if h_ratio is 1, it 
means two raw pixels of same type will be binned to a single raw pixel in horizontal direction. 


v_ratio: similar to h_ratio only if it is in vertical direction. 


block: based on binning ratio, the whole image is divided into some blocks. Each block can be 
identified as a ‘small image’ and it will output a set of raw pixels. Size of a block is strictly connected to 
binning ratio. Imagine horizontal ratio is % and vertical ratio is Ye which doesn’t agree with constraints 
actually, then the block is like a and output pixels will be like b. 


(b) a set of raw pixels output 


(a) a block of binning 


Figure 8-19 binning block and output pixels 


8.2.4.6.2 Overview 


This document only described the core process of binning. Its theory will be described in Algorithm 
Description section. Its IC RTL implementation will be described in Function Description section. This 
core will be used in DCAM_IF r4p0 of SL8541E project. 


8.2.4.6.3 Features 


e width*height max support 4224*3136 
e support % or 1⁄4 binning in one direction, same ratio both in horizontal and vertical direction 
e ` two raw10 rrgb input and output a clock cycle, not always data in and out in every cycle 


8.2.4.6.4 Algorithm Description 
8.2.4.6.4.1 Principle 
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There are functions like this: 
hx =1/h _ ratio 


vx =1/v _ ratio 


Equation 8.2.4-2 relation between hx/vx and h_ratio/v_ratio 


In Bayer mode, the pixels in the raw images are divided to four channels, R/Gr/Gb/B. When a raw 
image is down sampled, pixels in every channel should be resized in their own channel. Usually the 
ratio of down sampling are the multiple or power of two. An example for 2x2 binning is showed in the 
following figure. As to the binning module in SL8541E DCAM_IF r4p0, the ratios are required to 1⁄2 or 
1⁄4 in one direction. 


2x2 blue pixels are 2x2 green pixels are 
binned to 1 blue pixel binned to 1 green pixel 


2x2 green pixels are 2x2 red pixels are 
binned to 1 green pixel binned to 1 red pixel 


Figure 8-20 algorithm of binning 


A 2*hx X 2*vx rectangle block in Bayer raw image will be binned to a 2x2 Bayer raw image. Ina 
channel, the values of every pixels in that block are summed, then divided by hx*vx. The values of the 
four pixels in the output 2x2 blocks are calculated in this way. 


8.2.4.6.4.2 Ratio of binning 


In this module, the ratio of binning can be set to 1⁄2 or % in horizontal or vertical direction 
respectively. H the ratios in horizontal and vertical direction are denoted by hx and vx respectively, 
then a 2*hx X 2*vx rectangle block in Bayer raw image will be down sampled to a 2x2 Bayer raw 
image. Therefore, if the width or height of the source image is not the multiple of 2*hx or 2*vx, a few of 
pixels in the end of the row or col respectively should be discarded. 

There is no constraints of maximum output size. The size of output image is based on input 
image size and binning ratio. 


8.2.4.6.5 Architecture 
7 bin F raw_ 
ei cro = ac [eo E a 
7 core burst 
Figure 8-21 Binning path architecture 
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The crop and pack sub-module are same with full path crop and pack. The format of input and output 
data are same with full path. The only difference between binning path and full path is binning core. 


8.2.4.6.6 Slow motion instruction 


There are 3 registers related to slow motion mode control : 


© Dcam_mode : to choose normal mode or slow motion mode ; 
@ Slow_addr_num: to set the number of addresses in slow motion mode, 4 max ; 


6 Bin_path_base_waddr0~3 : 4 addresses max in loop to use in slow motion mode, auto 
shadowed by internal logic, waddr0 is used as default address of binning path in normal mode 


In normal mode, each start_of_frame token will shadow the bin_path_base_waddr0 into internal logic 
to use in current frame. In slow motion mode, start_of_frame of every slow_addr_num frames will 
shadow bin_path_base_waddr0~3 into internal logic to use. The preview path will automatically use 
different address during a cycle of slow_addr_num frames, so we only have to update the 
bin_path_base_waddr0~3 every slow_addr_num frames. 


In normal mode, each frame will trigger a bin_tx_done and bin_sof interrupt. In slow motion mode, 
bin_sof will still be output every frame, while bin_tx_done will be output every slow_addr_num frames 
along with preview_sof. 


8.2.4.6.7 Internal RAM specification 

This module will use 1 line buffers to store intermediate sum. 
Name Type Size Number Total 
Dcam0 line buffer SP_RAM 1056*44bits | 1 46464bits 
Dcam1 line buffer SP_RAM | 816*44bits | 1 35904bits 
Total 82368bits 


When bin_ratio is 2 , then each line of a channel needs (2112/2)*11bits memory, all 4 channels will 
need 1056*44bits memory. The structure of memory is shown below: 


width=44bits, each piece is llbits 


addr=0 


addr=1 


addr=2 


addr=1055 


Figure 8-22 structure of internal ram for 12 binning 


When bin_ratio is 1⁄4, each line of a channel needs (2112/4)*14bits memory, all 4 channels will need 
528*56bits memory. Actually the memory size is 1056*28bits. The structure of memory is shown below: 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2042 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM SL8541E Device Specification 


width=28bits, each piece is 14bits 


addr=527 


addr=528 


addr=529 


Figure 8-23 structure of internal ram for 1⁄4 binning 


addr=1055 


So the final memory size needed is 1056*44bits all over. 


8.2.4.7 AEM PATH 


AEM path is path to collect the AE statistics data, and the blue box which arrow points to is the AEM 
sub-module. There are two function sections, the first is Lens shading, and the second is AEM. AEM is 
the module to accumulate the RGB value of the 32x32 zones of the selected sensor zone. 


8.2.4.7.1 Algorithm Glossary 


8.2.4.7.1.1 LENS shading 


To correct for the lens shading, a space and color dependent gain map with the same size as the 
image captured should be applied to the image. If we suppose the pixel signal as S(x,y,c), a gain map 
G(x,y,z) should be use to get the corrected image F(x,y,c)=S(x,y,c)*G(x,y,c). Here c means color 
channel. When dealing with bayer raw data, the color of a pixel is decided by its location, i.e., x and y, 
so we actually have 4 gain maps for each of the B/Gb/Gr/R color channel, which are all 1/4 size of a 
full size image. Figure 8-24 illustrates the basic idea of shading correction. 


gain map 


corrected signal 


Vv 


signal 


Figure 8-24 Lens shading correction 


The grid algorithm is used to generate the gain value. The gains of each pixel is used the grid to 
interpolated, the algorithm is showed as Figure 8-25. 
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Figure 8-25 Grid algorithm 


p00~p30 is the grid value, which is calculated by SW and keep in the external ddr memory(they will to 
be fetched to internal sram by AXI bus). The pixel number to be interpolated between the two grid is 
defined by register, it’s value is 16, 64, 128, and 256. 


The WO0-W3 is the weight parameter, it’s also calculated by SW and keep in the external ddr memory 
and need to be write to internal sram via APB bus. The weight parameter of the interpolated pixel is 
decide by the position of that pixel between the grids, the vertical and the horizontal use the same 
parameter table. 


Frist interpolating the vertical temporary data QO to Q3 : 

Qo = Wo*Poo + WA" Pio + WS" Pao + Wa Ban 

Qy = Wo*Po1 + WA" Pay + Wa Poy + W3* Ba 

Q2 = Wo*Po2 + WAT P42 + Wa" P22 + Wa Pap 

Q3 = Wo*Po3 + WA" Pi3 + W2* P23 + W3* Pog 

Then interpolating the horizontal QO 

Q= Wo*Qo + W 170: + WO: + W3*Q3 

The Q is the pixel gain value interpolated. 

The hardware will interpolate the pixel gain value pixel by pixel in a line. 


Then the output of Lens shading is the result of pixel value multiplied by gain value. 


8.2.4.7.1.2 The AEM module 


From the start point of the sensor set by registers, the image is divided into 32*32 blocks, the height 
and width of each block are also set in the register by the SW. The goal of AE monitor is to calculate 
the statistics information for the AE in a block. The AE monitor will accept the data from the lens 
shading module and accumulated the R, G and B of each block respectively. And after all the block 
has been done, and then the total 1024 results will be transferred to external DDR memory. 
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8.2.4.7.2 AEM architecture 
l aem 
Lens bufferO aem 
BLC correction aem aem ata out 
A A buffer1 
AXI IF | 7 buf : | v 
< oai u ! ! 1 
BEGAN ism aem H | asn buf | 
A EN < RE S 0 
KD T 
aem RF ra a aom EE aem burst req 
Las ens para 
A | BETOR burst wt j S "see 
b hr) E)’ U WI 
ba APBIF ! 
AATF Lens buf 1 
— p > w ctrl 
R CHN Lens weight 
— >> 
buffer 
Lens grid 
ER 
para buffer 
Figure 8-26 AEM path architecture 
8.2.4.7.3 Features 
e  width*height max support 4208*31 20; 
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e bicubic algorithm for lens shading, Lens interpolation module is composed of 3 bicubic-1d 
hardcore 


e four 560x28 SP rams for LENS grid buffer 

e one 129x36 SP rams for LENS weight buffer 

e two 96x67 SP ram for AEM data ping-pang buffer 
e two 64x52 SP ram for AEM count ping-pang buffer 


8.2.4.7.4 The weight buffer 


The weight buffer is written by APB interface. The buffer is 129x36, each weight parameter has three 
sections w0,w1,w2, each has 12 bits, so in the apb register space, w0 and wi will use a 32-bit address 
and w2 will use another 32-bit address, so for one weight parameter will use 64-bit and total 129 
weight data will use 258 32-bit address, as the diagram showed below. 


31 2827 1615 1211 0 
Weight parat XXXX wi XXXX WU Base addr 
31 1211 0 
XXXX w2 Base addr +4 
31 2827 1615 1211 H 
Weight para) XXXX wi XXXX WU Base addr +8 
31 1211 0 
XXXX w2 Base addr +12 
31 2827 1615 1211 0 
Weight Base addr 
para128 XXXX wi XXXX WU +128°8 
31 1211 0 
vo w2 Base addr 
+128*8+4 


8.2.4.7.5 The grid parameter buffer 


The image is divided into four color layer, R, Gr, B, and Gb , and max grid number of each layer is 
1118(refer to the algorithm document). The grid parameter is 14-bit width, so the max size of grid 
buffer is 1120x56 in the DDR memory. 


Ro R; SS Rn Gro | Gr, Gs Grm Gbo | Gb; ok Gbm Bo B; dd Bn 


Hau Se Ss Ss Grma | + Se ie Gdn] - ve es Ba 


Rn m ei = Grn PR 8 ker Gb, wei 8 da Bn 


The grid values with same position in the four layers should be put in one 64-bit in the ddr memory, 
just as the diagram showed below. The grid parameter buffer is transferred into the internal ram via 
AXI bus by HW. 


The Base address of this grid parameter buffer in DDR should be 64 byte alignment. 
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63 61 48 47 4645 32 31 30 29 1615 1413 0 
XX Ro XX Gro XX Gbo XX Bo Baddr 
XX Ri XX Gr XX Gb; XX B; Baddr + 8 
Baddr + 8*m 
XX Rm XX Dro XX Gbm XX Bm 
XX Rn XX Grn XX Gb, XX Bn Padaria 


8.2.4.7.6 The AEM output data structure 


The aem module will transfer total 32*32 block aem data, five 64-bit data for one block. The total data 
is 5120*64-bit. In one block data, the first data are the aem data of pixel which value is larger than the 
high threshold pixel, the second is aem data of pixel, which value is less than low threshold, and the 
third is the aem value of pixel, which value is between the two thresholds. The fourth is total pixel 
number of over high threshold and under low threshold; the fifth is the total pixel number between the 
two thresholds. 


Aem output data structure is showed as the figure below. 


There are total 5120*64-bit data be transferred to external DDR memory via AXI Bus. . 


OO f emea | omean O omoa 
E eneen enee 
RECH Sum_r_ae[20:0] Sum_b_ae[20:0] 
fre] ea onana o onone [oun nza 
ee OO 


Sum_r_oe[20:0] Sum_G_o0e[21:0] Sum_b_oe[20:0] 


a Sum_r_ue[20:0] Sum_G_ue[21:0] Sum_b_ue[20:0] 


Sum_r_ae[20:0] Sum_G_ae[21:0] Sum_b_ae[20:0] 


Wc nn Cnt_r_oe[12:0] Cnt_r_ue[12:0] Cnt_b_oe[12:0] Cnt_b_ue[12:0] 


Figure 8-27 AEM output data structure 


8.2.4.7.7 SW program note 


1. There are two functional block, LENS and AEM. For the LENS module, the write the weight 
parameter table is written to internal weight buffer only once by APB bus at initial processing 
program and the grid parameter buffer will be load from DDR by AXI interface, if SW need to 
update the internal grid parameter buffer, SW should set the para_load_enale bit to 1. 


2. Inthe initial progress, SW should prepare the grid parameter buffer in DDR area (defined at 
the LENS_PARA_BASE_RADDR register), set para_load_enale to 1, and write all the other 
registers of aem path at the beginning of DCANM_IF initial progress, then SW should write 1’b1 
to aem_cfg_ready bit to force the HW to DMA the grid parameter buffer in DDR to internal 
buffer. Then SW should wait and check the status of lens_load_flag bit till the lens_load_flag 
is get to value of 1, (HW will set lens_load_flag to 1 to indicate the DMA transfer done), then 
SW need to write 1 to lens_load_flag_clr bit to clear this flag, then DCAM_IF can work with the 
first image from the sensor. 
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3. After finish the initial progress, SW should go to the normal work state. In the normal work 
state, SW can configure the registers as the initial process, but after SW write 1 to 
aem_cfg_ready, SW don’t need to check and clear the len_load_flag. 


4. HW will stop to check the aem_cfg_ready before the FAKE EOF time point in the current 
frame (define in the me aem_pre register) for the aem path hareware operation in the next 
frame. If aem_cfg_ready is valid before FAKE EOF time point, all the register configure will be 
shadowed to internal registers and be valid for HW in the next frame, otherwise configuration 
will not be shadowed to internal registers and HW use the old configuration in the next frame 
and the new configuration will be used in the next two frame for HW. The FAKE EOF is 
before than the real EOF, the time is between the FAKE EOF and the real EOF is a line time 
multiplied by the line number defined in the ne aem_pre register. The default line number is 
zero, means that the FAKE EOF is real EOF. 


5. Ifthe aem_cfg_ready is set to 1 after the FAKE EOF time point, so the current register 
configuration is not valid for the next frame, and after the SOF of the next frame, software can 
detect the aem_cfg_status is 1, and HW will use the old configuration, SW need to wait one 
frame to get the aem result of the new configuration. 


6. Aem_mode sel is set to 0, then aem path HW will do aem job in single-frame mode, otherwise 
aem path work in multi-frame mode. SW should set this bit the select the aem work mode. 
Then if SW want to start the single-frame mode, SW should write 1 to aem_sgl_start to start 
one single-frame operation, then aem skip counter will count to the aem_skip_num then start 
aem path HW to work, after HW get one frame aem data, HW will stop. SW need to write 
another 1 to aem_sgl_start to start another aem job. The aem_sgl_start bit is cleared by 
hardware automatically. If SW need HW to start the multi-frame mode, SW need to write 1 to 
aem_mul_enable to make HW continue to work. Aem_mul_enable is not be cleared by HW, 
SW need to clear this bit to make the HW stop. 

7. aem_skip_num defines how many frames will be skip before aem work. If the aem_skip_num 
is set 0, there is no skip frame before aem HW work. If the aem HW is start (by aem_sgl_start 
or aem_mul_enable), one counter , aem_skip_counter will count frame number. When the it is 
equal to the aem_skip_num value, the HW then do the aem job in the next frame. 
Skip_num_status register shows the value of the aem_skip_counter. SW also can clear the 
frame counter to zero by set 1 to skip num_clr bit. 


8.2.4.8 PDAF path: 


8.2.4.8.1 Glossary 


Pattern: a small rectangle block which size can he 8*8, 16*16, 32*32 or 64*64. there are some phase 
pixels in a pattern and all coordinates of phase pixels are fixed( Rp). Patterns of different sensor 
companies are different. A pattern can be like in Figure 8-29. All patterns are closely arranged in most 
region of a image, which is called pattern box. Figure 8-28shows the diagram of pattern box and 
pattern arrangement. In this picture, area between (0,0) and (4223,3135) is the whole image. Whereas 
area between (24,24) and (4183,2999) is pattern box, which include several patterns precisely. And 
all patterns are closely arranged in pattern box. 
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(0, 0) 


(24, 24) 


whole frame area 


all phase pixel area, 
a block is a pattern 


ROI area 


(4183, 2999) 


(4223, 3135) 


Figure 8-28 ROI, pattern boxand pattern arrangement 


ROI: frame area involved all patterns is about 90% of a whole frame, which is shown in Figure 8-28. 
But generally not all phase pixels will be extracted. Only phase pixels in some region of interest will be 
extracted which can be shown above. ROI can span pattern edge. and ROI cannot overflow the all 
patterns area like the green area shown in Figure 8-28. 


Phase pixels: also called PDAF pixels or shield pixels, some special pixel points in sensor arrays, 
unlike R/Gb/Gr/B points phase pixels can be left shield or right shield. PP is acronyms of Phase pixel. 
PPs can be bases of phase detection for auto focus. It is shown in Figure 8-29. 


left shield 
phase pixels 


right shield 
phase pixels 


Figure 8-29 A 32*32 pattern and phase pixels 


PDAF: phase detection auto focus, it is a kind of passive auto focus technology, it cost less focus time 
than contrast based focus systems. 


Type1: PDAF type1 data. All PDAF function is complete in sensor include correction and detection, 
PDAF relevant data will be transferred into ISP or DCAM_IF in V-blank time. 


Type2: PDAF type2 data. Only PDAF detection is complete in sensor and phase pixels will be 
transferred into ISP or DCAM_IF in H-blank time. 


Type3: PDAF types data. No function is complete in sensor and all raw pixels( include regular 
R/Gb/Gr/B pixels and phase pixels) will be transferred into ISP or DCAM_IF. PDAF functions will be 
complete in ISP or DCAM_IF. These all raw pixels are called PDAF type3 data. 


SPC: shield pixels correction, also called bad pixels correction( BPC). When sensor has some phase 
pixels points, it will get the ‘wrong’ image because phase pixels cannot record the image correctly. So 
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specific algorithm will be adopted to correct these points as if there are no phase pixels( bad pixels) in 
sensor. SPC is generally functioned in ISP module. 


8.2.4.8.2 Overview 


The PDAF path is mainly complete phase pixels extraction and transmission in case that sensor 
doesn’t have whole PDAF function. After extraction, PDAF path transfers left phase pixels, and 
another virtual channel will be needed to transfer right phase pixels. 


8.2.4.8.3 Features 
e Sensor width*height max support 4224*31 36; 
e pattern size max support 64°64; 
s frame read in the way of Raster Scan; 
e two RRGB pixels input per clock cycle, data in not every cycle; 
e  64bits data output per clock cycles, not every cycle there is data out; 
e clock frequency is 312Mhz 


8.2.4.8.4 Function Description 


The schematic diagram of data flow is shown below. 


A 


PDAF_EXTR_RAM_CTRL 


R. 


d Zewen, oe See : 


È 
PDAF EXTR PDAF_EXTR_ |, N 
i > CORE PACK ma 
‘PDAF_EXTR 


EE, e, E 


Figure 8-30 diagram of PDAF_EXTR 


8.2.4.8.4.1 PDAF_EXTR_RAM_CTRL 


Internal ram is configured done when system is initialized. In the period of process, internal ram will 
not allowed to configure. This sub-module will be added later. 


PDAF_EXTR_RAM_CTRL is a write/read ram controller because ram write and ram read are from 
different sources. 
8.2.4.8.4.2 PDAF skip frame work with single frame or multi-frame instruction 


PDAF type3 extraction can work in frame skip mode together with single frame or multiple frames. 
Once configuration is done, re-configure is forbidden until the frame skip operation is done. 


If software want to restart PDAF extraction, following steps should be abided: 


a) Set pdaf_path_eb=0 ; 
b) Set other PDAF path registers ; 
c) Set pdaf_path_eb=1 ; 
d) Set pdaf_auto_copy(intialization) or pdaf_frc_copy(during normal operation) 
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Multi-frame ` when skip_num==n, PDAF path will execute the extraction every other n frame as well 
as trigger the interrupt of pdaf_path_tx_done. 
8.2.4.8.4.3 PDAF_EXTR_CORE 


Probably two neighboring pixels are left and right phase pixels. There is no circumstances that two left 
phase pixels are neighboring, no right phase pixels are neighboring. 


This sub-module selects some specific raw pixels which called phase pixels based on location 
information. And it transfers them into PDAF_EXTR_PACK sub-module for output. There are two key 
adders of row and column to identify the phase pixels. 

8.2.4.8.4.4 PDAF_EXTR_PACK 


PDAF_EXTR_PACK sub-module accepts 3 10bits phase pixels and packed them into a 32bits signal. 
Then 32bits will be store in FIFO later. Every 3*10 bits will generate a 32bits data. There is an adder of 
mode 3 to control data out. 

8.2.4.8.5 Data format 


After pdaf extraction and pack, the data will be transferred into DDR, the data format is described 
below: 


The rule of all 3 data combination is shown below: 
e pp which came early will be arranged preferential in LSBs; 
e ` bits[31:30] will be set to zero strictly; 


e if less than 3 PPs will generate a 32bits, then MSBs will be set to zero. 


32bits 
mA 

( K 

| 2 voo | on 219:0] pp_1[9:0] pp_0[9:0] 


Figure 8-31 output data format of PDAF_EXTR 


8.2.4.8.6 Internal RAM specification 


This module will use a internal ram to store phase pixel location and its property (left or right) of a 
pattern. 


Name Type Size Number 
line buffer SP_RAM 256*32bits 1 
Total 8192bits 


The wanted structure of internal ram is shown below: 
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Width=128bits every two bits is a entirety 


addr=0 

addr=1 

addr=2 
2bits as a unit, indicate the feature of pixel: 
bit0: 1: phase pixel, 0: not phase pixel; 
bitl: 1: right phase pixel, 0: left phase pixel 
(bitl is valid only when bi is 1) 

addr=63 


Figure 8-32 structure of wanted PDAF_EXTR internal ram 


To save cost, the ram will be the thinner the better. So the real structure of ram is shown below. Every 
four addresses will represent a 128bits in figure above. 


Width=32bits, every two bits is a entirety 
addr=0 


addr=1 
addr=2 


addr=255 


Figure 8-33 structure of real PDAF_EXTR internal ram 


Because every 2bits is a basic unit in each address, the structure of internal ram actually can be 
divided into 64*64 pieces. Each piece is responsible for judgment of phase pixel in a pattern. The 
mapping rule between internal ram and block pattern is like this: 
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e address 0-3 corresponds to row0,address 4-7 corresponds to row), and so on; 


e within an address, bits[31:30] in addrO corresponds to col0, bit[29:28] in addrO corresponds to 
coli, and so on. 


4. left location pixels in a frame configuration is in MSB in an address; 
5. if a row of pattern cannot full fill an address, next row will be filled into the same address; 
6. every two bits represent a pp: is_pp? and is_right?. 
7. valid data fill low addresses as far as possible, high addresses may be useless based on size 
of pattern. 
8.2.4.9 DCAM AXI_MASTER 


Use trimmed mm_sync_axim, only write channel included. 


AXIM_MASTER have 9 write channels and 2 read channels to support dcam0_if and dcam1_if. The 
specific connection is shown below inside dcam_if_top. 


AXIM_MASTER control all the write and read channels to communicate with AXI BUS through an 


arbiter inside. 


DCAMO 


ee 


x 


AXIM 


SCH 


< 


DCAM1 
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8.2.5 Control registers 


8.2.5.1 MM_DCAMO0O_APB_SLAVE Register Address Map 


Base address: 0x60800000 
Base address(Set Reg): 0x60801000 
Base address(Clear Reg): 0x60802000 


aus Iesel 


0x000C DCAMO_FULL_CROP_STA | FULL_CROP_START 
RT 


oan ` | 0x0010 | DCAMO_ FULL_CROP_SIZE | FULL_CROP_SIZE 
oan? o DCAMO CAM DIN CEG CAM DIN CEG 


CC SE BIN CROP STAR | BIN CROP START 


0x0068 DCAM0O_PATH_BUSY PATH_BUSY 
O0x006C DCAMO_PATH_STOP PATH_STOP 
0x0100 DCAMO_MIPI_CAP_CFG MIPI_CAP_CFG 


0x0104 DCAMO_MIPI_CAP_FRM_C | MIPI_CAP_FRM_CTRL 
TRL 


omg ` ` 0108 ` 1 DCAM MIDI CAP FRM C | MIPI_CAP_FRM_CLR 
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E E EN 
0x010C DCAMO_MIPI_CAP_START | MIPI_CAP_START 
oan ` foxott0, | DCAMO_ MIPI_CAP_END MIDI CAP END 


0x0114 DCAMO_MIPI_CAP_WORD | MIPI_CAP_WORD_CNT 
_CNT 

0x0118 DCAMO_MIPI_CAP_HEIGH | MIPI_CAP_HEIGHT_SIZE 
T_SIZE 


0x011C DCAMO_VC2_CONTROL VC2_CONTROL 


0x0120 DCAMO_IMAGE_DT_VC_C | DCAM0O_IMAGE_DT_VC_CONTROL 
ONTROL 


0194 o 0194 1 DCAMO_ PDAE CONTROL | PDAF_CONTROL 


0x0128 DCAMO_MIPILREDUNDAN | MIPI redundant signal 
T 

0x012C DCAM0O_PDAF_CAP_FRM PDAF pixel counnter 
SIZE 


0x0130 DCAMO_CAP_VCH2_SIZE | CAP_VCH2_SIZE 
0x0134 DCAMO_CAP_VCH3_SIZE | CAP_VCH3_SIZE 
foxo140 DCAMO_MODE DCAMO MODE 


S DCAMO DIN BASE WADD- | BIN_PATH_BASE_WADDR1 
R1 

0x0148 DCAM0 BIN BASE WADD | BIN_PATH_BASE_WADDR2 
R2 

0x014C DCAMO_BIN_BASE_WADD__| BIN_PATH_BASE_WADDR3 
R3 


foxoi80 o 0180 ` 1 Daun. IP_REVISION IP_REVISION 


0x0184 DCAMO_FULL_PATH_STAT | FULL_PATH_STATUS 
US 

0x0188 DCAMO_BIN_PATH_STATU | BIN_PATH_STATUS 
S 

0x018C DCAMO_AEM_PATH_STAT | AEM_PATH_STATUS 
US 

0x0190 DCAMO_PDAF_PATH_STA | PDAF_PATH_STATUS 
TUS 

0x0194 DCAMO_VCH2_PATH_STA | VCH2_PATH_STATUS 
TUS 

0x0198 DCAMO_VCH3_PATH_STA | VCH3_PATH_STATUS 
TUS 


0x019C DCAMO_PATH_FULL PATH_FULL 
0x0200 DCAMO_BIN_CORE_CTRL | BIN CORE CTRL 


0x0240 DCAMO_PDAF_EXTR_CTR | PDAF_EXTR_CTRL 
L 


0x0244 DCAMO_PDAF_SKIP_FRM | DCAMO_PDAF_SKIP_FRM 
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0x0248 DCAMO_PDAF_EXTR_ROI_ | PDAF_EXTR_ROI_START 
ST 

0x024C DCAMO_PDAF_EXTR_ROI_ | PDAF_EXTR_ROI_SIZE 
SIZE 


ES 


0x030C DCAMO_LENS_LOAD_ENA | LENS_LOAD_ENABLE 
BLE 

0x0310 DCAMO_AEM_CFG_READ | AEM_CFG_READY 
Y 

0x0314 DCAMO_LENS_GRID_NUM | LENS_GRID_NUMBER 
BER 


0x0318 DCAMO_LENS_GRID_SIZE | LENS_GRID_SIZE 
0x031C DCAMO_AEM_OFFSET AEM_OFFSET 
0990 o | 0x0320 ` 1 Daun. AEM_BLK_SIZE AEM_BLK_SIZE 


0x0324 es LENS_LOAD_DON | LENS_LOAD_DONE 
0x0328 DCAMO_AEM_SKIP_NUM AEM_SKIP_NUM_CLR 
CLR 


8.2.5.1.1 DCAM0_CFG 


0x00000000 DCAM control(0x00000000) DCAM0_CFG 


Karpat [ee ee eo) ea eee ee 


Reserved 
w) o SS S S S 
preset | o Jo [oo fo fofoftofofs}ofts}ofe]otes]o| 
S RR CE RKE EE SÉ 


SC 

PA 
Reserved 

TH 


Type OO T er Ts | e 


DCAM control 


ar 
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OS 
E C 


VCH3_PATH_EB = virtual channel or data type path2 
enable control 

VCH2_PATH_EB | [4] RW NA virtual channel or data type path1 
enable control, when pdaf type3 
extractor enable, this must be assert. 


E [is] [RW [NA fo [pat pain enabloconiol 
GE [ier [RW [NA fo | aempathenable coro 
Pen pame [itr aw [NA fo | Camera panoi erae 
upam E [ior [RW [NA fo | Camera pan FOLL erase O 


8.2.5.1.2 DCAM0_CONTROL 


0x00000004 Camera control register(0x00000000) DCAM0_CONTROL 


ee EE EE EE HE KK E 


ec 

AU 

Reserved TO 

OP 

Y 
Oooo EEN 


Reserved 


Camera control register 


Field Name Type | Set/Cle | Reset Description 
ar Value 


VCH3_AUTO_CO a e fie e ee oR 1:enable auto copy of VCH3 path 
PY 


VCH3_FRC_COP | [18] WC NA Write 1 to generate force copy pulse of 

Y VCH3 path 

VCH2_AUTO_CO | [17] WC NA 1:enable auto copy of VCH2 path when 

PY pdaf type3 extractor enable, this must 
be assert. 


VCH2_FRC_COP | [16] [WG jna Jo | Write 1 to generate force copy pulse of 
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Y VCH2 path when pdaf type3 extractor 
enable, this must be assert. 

PDAF_AUTO_CO | [15] ee 1:enable auto copy of PDAF path 

PY 

PDAF_FRC_COP | [14] WC NA Write 1 to generate force copy pulse of 

Y PDAF path 

AEM_AUTO_CO | [13] eae as ae 1:enable auto copy of 3A path 

PY 

AEM_FRC_COPY | [12] WC NA Write 1 to generate force copy pulse of 
3A path 

BIN AUTO COB | [11] Kë E 1:enable auto copy of binning path 

Y 


BIN ERC CORY | [10] WC NA Write 1 to generate force copy pulse of 
binning path; 

FULL_AUTO_CO MECHER LEES 1:enable auto copy of camera full path 

PY 

FULL_FRC_COP WC NA Write 1 to generate force copy pulse of 

Y camera full path. 


reserved fma [Ro [a o [Resened oooO 
C E o t: | 1: enable capture 0: no capture | | 1: enable capture 0: no capture | 0: no capture 


~ ` AUTO COP = 1:enable auto copy of mipi capture 
module 

CAP_FRC_COPY Write 1 to generate force copy of mipi 
capture module 


8.2.5.1.3 DCAMO_FULL_CFG 


Se EEE 2 ed sls Se ed 


Reserved 


e 
Peset | | o | o [oo ee ee Le Le Lee Le ee 
S a ERKE R EES EST E 


a 


| Type | 


CAM_FULL_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lengt fea [RO [WA [0 Jess 
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neS [I] [AW [NA fo | fllpathoropenableconvol | 


FULL_FORMAT RW NA 0: raw10 pack raw 
1: half word raw. 


8.2.5.1.4 DCAMO_FULL_CROP_START 


0x0000000C FULL_CROP_START(0x00800080) DCAMG_FULL CROP_ST 


Br [31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved FULL_CROP_ST_Y 

Type | Ro 
LBS Ta Ta lS [n]a] Ss Tass laal lu 


FULL CROP START 


Field Name Type | Set/Cle | Reset Description 
ar Value 
rea [RO [NA fo [Resened OoOo 
FULL_CROP_ST | [28:16] | RW NA 0x80 Start Y position [0, mipi_cap_end_y- 
_Y mipi_cap_st_y-1), 2-pixel align 
sta [RO [NA fo [Resened OOOooOOO 


FULL_CROP_ST | [12: 0] RW NA 0x80 Start X position [0, mipi_cap_end_x- 
_X mipi_cap_st_x-1), 2-pixel align 


8.2.5.1.5 DCAMO_FULL_CROP_SIZE 


0x00000010 FULL_CROP_SIZE(0x00FFOOFF) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | po cron sey 


Reserved FULL_CROP_SIZE_Y 


DCAMO_FULL_CROP_SI 
ZE 


FULL_CROP_SIZE 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


(eng feao [NA [0 [Reeves 


FULL_CROP_SIZ | [28:16] | RW NA Oxff Y size, 2-pixel align [0, 
E Y mipi_cap_end_y-mipi_cap_st_y+1] 


ees [neva [RO [WA [0 [eserves CS 


FULL_CROP_SIZ | [12:0] RW NA datt X size, 4-pixel align, [0, 
E X mipi_cap_end_x-mipi_cap_st_x+1] 


8.2.5.1.6 DCAMO CAN BIN CFG 


Cen EEE [e ees ee EEE 
Teme a OO 


Reserved 


RH 


e tt 
Pele Pepe 


CAM_BIN_CFG 


Wi PS cad Ed 1 P 
ar Value 

feseved [Bra [FO [NA [0 Jee 

see [am [AW [na H O-bining enan binning bypass | 

"en crores [mi [AW [WA fo binning path crop enable corno | 


DIN FORMAT RW NA 0: raw10 pack raw 
1: half word raw shadow 


8.2.5.1.7 DC AM0 BIN CROP START 


0x00000018 BIN_CROP_START(0x00800080) iana EE 


Br |31 | 30 | 29 | 20 | 27 | 20 | 2s | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Poa T S 


Reserved BIN_CROP_ST_Y 


Type 


KA "DEED ` DND 
e lslwlnieiolwalsteilelstislslvie 
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CO EE 


K 
reeset [TSTST e E e e E e E e T 


BIN_CROP_START 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena [ora o a o fea 


BIN_CROP_ST_Y | [28:16] | RW NA 0x80 Start Y position [0, mipi_cap_end_y- 
mipi_cap_st_y-1), 2-pixel align 


Tena [neva o [WA o fesa Oooo 


BIN CROP ST X | [12: 0] RW NA 0x80 Start X position [0, mipi_cap_end_x- 
mipi_cap_st_x-1), 2-pixel align 


8.2.5.1.8 DC AM0 BIN CROP SIZE 


fe EEE Tass Laas Tas aT 
KE [Nore 


Reserved BIN_CROP_SIZE_Y 


Ta TSTS TSTS TSTS TSTST 


BIN_CROP_SIZE 


Field Name Type | Set/Cle | Reset Description 
ar ES 


BN | CROP_SIZE | [28:16] | RW d EE 2-pixel align [0, 
a cap_end_y-mipi_cap_st_y+1] 


BIN CROP SIZE | [12:0] a En size, 4-pixel align, [0, 
_X mipi_cap_end_x-mipi_cap_st_x+1] 


8.2.5.1.9 DCAM0O_INT_MASK 


0x0000003C DCAM_INT_MASK(0x00000000) DCAMO_INT_MASK 


| Bit | a1 | 30 | 20 | 20 | 27 | 26 | 2s | 24 | 28 | 22 |21 | 20 | 19 | 18 | 17 | 16 | 
[Name Pama O 


DCAM_INT_MASK 
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Tmel] S S E 
Pese | o Lee [io fo Lee Le e Le Le Ce Ce Ce ee 
HE 


DCAM_INT_MASK 


me TR 
Peel PPP PPP PPP PPP) 


DCAM_INT_MASK 


Field Name Type Set/Cle | Reset Description 
ar Value 
DCAM_INT_MAS | [31: 0] NA DCAM interrupt masked status,please 
K refer to DCAM_INT_STS Detail 


8.2.5.1.10 DCAMO INT EN 


fe EEE Ee Tsa ee Tse Ta 
| Name | DCAM_INT_EN 

de ee ES ES ESESESER 
Ta TSTS TSTS TSTS TSS TT 


DCAM_INT_EN 


r 
me [TTT T TSTST TTT T 


DCAMO INT EN 
Field Name Type | Set/Cle | Reset Description 
ar Value 

DCAM_INT_EN [31: 0] RW NA Bit[i] 1: DCAM interrupt is enabled for 
source | 
Bit[i] 0: DCAM interrupt is disabled for 
source | 

8.2.5.1.11 DCAMO_INT_CLR 


DCAM_INT_CLR(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name RRR O OOOO üO 


DCAM_INT_CLR 


e IS Ta Ta Ins Tn TnS TS TSTS Ta TS T 
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| Name | DCAM_INT_CLR 
Type 


DCAM_INT_CLR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


DCAM_INT_CLR_ | [81: 0] WC NA Write 1 into Bit[i] to clear bit[i] of 
ISP_INT_RAW register. 


8.2.5.1.12 DCAMO_INT_RAW 


en To [>] = [= [7 Tsa Laas Tan DT [ol 
"es E 


DCAM_INT_RAW 
KHN TA NN 
Pest | o | o | o | o Jo [oo Lee ex kde [o | o e 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


DCAM_INT_RAW 


me TR 
me TTT TTT Py Ppp) |] 


DCAM_INT_RAW 


Field Name Type | Set/Cle | Reset Description 
ar Value 


DCAM_INT_RAW | [31:0] Ro jna jo | DCAM interrupt source raw bits 


8.2.5.1.13 DCAMO_FULL_BASE_WADDR 


0x0000004C FULL_PATH_BASE_WADDR(0x00000000) 


ee es eo ee a eee eee ee 


FULL_PATH_BASE_WADDR 


T 


DCAMO_FULL_BASE_W 
ADDR 


Ta TSTS TSTS TSTS TS TSTST 


FULL_PATH BASE WADDR 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


Së Ste BA | [31:3] FRM_ADDRO, for full path raw data, 
8B align shadow 


[saves JE [o [NA fo [Reseved 


8.2.5.1.14 DCAMO_BIN_BASE_WADDRO 


0x00000050 BIN PATH BASE_WADDRO(ox00000000) | DCAMO_BIN_BASE_WAD 


e eee ea eee eee eee 
[Name | aT RABE waon KN 


BIN_PATH_BASE_WADDRO 
Te | CCNY 
œ R E EH R E EL EH E T R R EE E ie 
| Name | BIN_PATH_BASE_WADDRO Reserved 
te | Sc CCU SCC US Eee 


BIN_PATH_BASE_WADDRO 


Field Name Type Set/Cle | Reset Description 
ar Value 
BIN PATH BASE |] [81: 3] RW NA FRM_ADDR _BIN, for binning path raw 
_WADDRO data, 8B align 


[reserved [lea [o [NA fo [Reseved 


8.2.5.1.15 DCAM0O_AEM_BASE_WADDR 


0x00000054 AEM PATH _BASE_WADDR(0x00000000) DCAM0_AEM_BASE_WA 


S E Eesen 
CR e 


| Name | AEM_DOUT_BASE_WADDR Reserved 
Tre [| Cl ed 


AEM_PATH_BASE_WADDR 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


AEM_DOUT_BAS | [31:3] RW NA AEM data buffer write base address, 
E WADDR for AEM output data, 8B align 


Teona JE [o [WA o [Fesewes —SC*d 


8.2.5.1.16 DCAMO_LENS_BASE_RADDR 


0x00000058 AEM_PATH_BASE_RADDR(0x00000000) DCAMO LENS BASE RA 


Br |31 | 30 | 29 | 28 |27 |26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
[Name ll 
| Reset | o | o | o [io fo fofofofototo]o}olofape 
œ TS Ta Ta Ins Tn TnS TS TSTS Taa ST 
| Name | LENS_PARA_BASE_RADDR Reserved 

ee ee) 
| Reset} of of ofofofototo}olopok - WW 


AEM_PATH_BASE_RADDR 


Field Name Type | Set/Cle | Reset Description 
af Value 
LENS PARA BA | [81:3] RW NA LENS parameter buffer read base 
SE_RADDR address, 8B align 


CIEL [m o E 


8.2.5.1.17 DCAM0O_PDAF_BASE_WADDR 


0x0000005C PDAF_PATH BASE WADDR(0x00000000) | DCAMO_PDAF_BASE_W 


Br |31 | 30 | 29 | 20 |27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name | AN rperegeewg S 


PDAF_PATH_BASE_WADDR 


T 


œ TS Ta Ta Ins Tn TnS TS TSTS Taa ST 
| Name | PDAF_PATH_BASE_WADDR Reserved 
mell e, 


PDAF_PATH_BASE_WADDR 


[Fieidame | Bt | Type lag! Descrpron | 
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a a E 


Gan lhe BA | [81: —— FRM_ADDR_PDAF Ior type1/2 or 
type3-left data, 8B align 


engt TR [o [NA fo [Reseved 


8.2.5.1.18 DCAM0O_VCH2_BASE_WADDR 


0x00000060 VCH2_PATH_BASE_WADDR(0x00000000) 


ES ESE ESE EEE ee ee 


VCH2_PATH_BASE_WADDR 


DCAMO0_VCH2_BASE_W 
ADDR 


VCH2_PATH_BASE_WADDR 


Field Name Type Set/Cle | Reset Description 
ar Value 
VCH2_PATH_BA | [81:3] RW NA FRM_ADDR_VC2,for type3-right or 
SE_WADDR other type data, 8B align 


engt TR [RO [NA fo [Reseved 


8.2.5.1.19 DCAM0_VCH3_BASE_WADDR 


0x00000064 VCH3_PATH_BASE_WADDR(0x00000000) 


fe EEE Ee EE ee TnS Ta] 
| Name | VCH3_PATH_BASE_WADDR 


DCAM0_VCH3_BASE_W 
ADDR 


VCH3_PATH_BASE_WADDR 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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VCH3_PATH_BA | [81:3] RW NA FRM_ADDR_VC3, for other type data, 
SE_WADDR 8B align 


Teea [ea [o [m o fee 


8.2.5.1.20 DCAM0_PATH_BUSY 


C Ja [oo [= [= [=] [l= [= [la [me] e e 


Reserved 


- S 


S A 
nud 


PATH_BUSY 


Field Name Type | Set/Cle | Reset Description 
ar Value 


r T 


PDAF_PATH_BU | [3] 1: busy; O:idle 
SY 
Y 


enam eusj [RO [WA [0 ro 


SY 


8.2.5.1.21 DC AM0 PATH STOP 


fe EEE Ee Tsa Laas ed 
"el 


Reserved 


we WEE 
Pese | o eleteieleleteievleleteielelete 
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DIU UU EDHE RG EH EH EH 2s fo 


VC PD 
H2 AF. 
PA PA 
Reserved TH TH 
ST ST 
OP OP OP 


PATH_STOP 


Field Name Type | Set/Cle | Reset Description 
ar Value 


geme Lann 
Ee So SE 
SE KKK eee 
feele at la 


enam sro a aw a fo fse 


OP 


8.2.5.1.22 DCAMO_MIPI_CAP_CFG 


fe EEE 2 ed assa ee s aT 


MIPLCAP_ 


Reserved DECI_Y 


- R 
GE MIPI_YUV_ A MIBI DATA | BAYER M Se 
SSC? TYPE G S _BITS ODE i 


S  £SS00OC 


MIDI CAD CEO 
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OS 
EE 


MIDI CAP DEC = 18] | RW Only for YUV: 
Y Y direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 
MIPI_CAP_DECI_ | [17:16] | RW NA Only for YUV: 
X X direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 


ETT [kf ised 


MIPILYUV_TYPE YUV sequence of sensor data: 
0:YOU0Y1V1 
1:YOVOY1U0 
2:U0YOVOY 1 
ena a VOYOUOY1 


CAD MIPI MOD L : continuous capture 
E 0: only capture one frame 


MIPLHREF SEL 1 19) (DW (NA |o _| 1:check hvalid; O:only check dvalid; 


MIPI_DATA_BITS | [4: 3] RW NA 00:8bits 
01:10bits 
10:12bits 


BAYER_MODE [2: 1] RW NA sensor bayer pattern mode: 
2'b00: mode 0; Gr,R,B,Gb 
2'b01: mode 1;R,Gr,Gb,B 
2'b10: mode 2;B,Gb,Gr,R 
2'b11: mode 3;Gb,B,R,Gr 


(eng JI NA [Oi Reseves 


8.2.5.1.23 DCAMO_MIPI_CAP_FRM_CTRL 


0x00000104 MIPI_CAP_FRM_CTRL(0x0000000F) DE ER 


Pa aoe TSTST ass] Tan 


Reserved LINE_AEM_PRE DDR_WR_ROW_CNT_THR 
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DDR_WR_ROW_CNT_TH MIPI_CAP 
es = SS SS S MIDI PRE SKIP CNT 


KSC RER H H H 
me |o Je [oe TTT 


MIPI_CAP_FRM_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


LINE_AEM_PRE [27:24] | RW EE ee number of fake eof before true eof, 
for loading grid table 


DDR WR ROW | [23:12] | RW threshold of wr row cnt , notice isp if 

CNT_THR cnt is greater than this section; 
mipi_cap_st bad wr_row_cnt_thr 
<= mipi_cap_end 


MIPI_CAP_FRM_ | [11:6] The counter is for the frames, which 
CNT CAP issues to the next modules. 


MIPI_CAP_FRM_ | [5: 4] 00:no deci 
DECI 01:1/2 

10:1/3 

11:1/4 
eee TS 
CNT frames 


8.2.5.1.24 DCAMO_MIPI_CAP_FRM_CLR 


0x00000108 MIPI_CAP_FRM_CLR(0x00000000) GN a 


Pea [a eps [ele Pepe ee 


Reserved 
e E 
Peset Le fo fo tele Gelee teste teste 
e Lnlnalsisiniwlsletzteleletstslie 


oe 


KE e E 
Pese ees teieleleteievleleteielelet: 


MIPI_CAP_FRM_CLR 
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a SS 
E e S 


MIPI_CAP_FRM_ If this bit is 1, the frame-counter will be 
CLR "0" at the next frame start, and then 

this bit is self-cleared by HW. 
8.2.5.1.25 DCAMO_MIPI_CAP_START 


0x0000010C MIPI_CAP_START(0x00800080) DCAMO_ E | CAP_STAR 


Pea = [= [Te [= [ees eee ee 
| Name | LHR 


Reserved MIPI_CAP_ST_Y 
mee ln ee a 
| Bit Ts na [na lS [n]a] s Tales laal] 


MIDI CAP START 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(engt feao [NA fo Je 


MIBI CAB ST Y | [28: 16] Start Y position N-1,2 aliagn, should 
be even 


(ees [neva [RO [WA [0 eer 


MIBI CAP ST X | [12:0] Start X position N-1,2 aliagn, should 
be even 


8.2.5.1.26 DCAMO0O_MIPI_CAP_END 


fe EEE Ee EE Ce ed 


Reserved MIDI CAP END Y 


MIDI CAP END 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


(engt TH [RO [NA fo _[Reenes 


MIBI CAB END | [28: 16] End Y position N-1,should be odd 
Y 


Tena [sa [RO [WA o ea 


MIPI_CAP_END_ | [12: 0] RW NA Oxff End X position N -1,should be odd, cap 
X size must 4 pixel align 


8.2.5.1.27 DCAMO_MIPI_CAP_WORD_CNT 


0x00000114 MIPI_CAP_WORD_CNT(0x00000000) 


Br |31 | 30 | 29 |28 |27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


MIBI CAP WORD NUN 


DCAMO_MIPI_CAP_WOR 
D_CNT 


MIBI CAP WORD NUN 


Les CNA 
| Reset} o | TT TTT 


œ TS Ta Ta Ins n TnS TS TSTS Ta TS T 


MIDI CAP WORD CNT 


Field Name Type | Set/Cle | Reset Description 
a Value 
MIPI_CAP_WOR | [81:0] NA [15:0]:raw image byte cnt 
D NUM 


8.2.5.1.28 DCAMO_MIPI_CAP_HEIGHT_SIZE 


0x00000118 MIPI_CAP_HEIGHT_SIZE(0x00000000) DEER 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
Nag L el 


Reserved MIPI_CAP_HORI_CNT 


Reserved MIDL CAP VERT CNT 


| bt Le vloisiolalsteilelstislslvie 


MIDI CAP HEIGHT SIZE 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


[reserved ` E 0 ` | Reserved ` 


Vin Ee HORI | [28: 16] width cnt in one E ee value 
only when sensor_eof or frame_err or 
line_err asserts 


MIDI CAP VERT e 0] NA height cnt in one frame, update value 
_CNT only when sensor_eof or frame_err or 
line_err asserts 


8.2.5.1.29 DCAM0_VC2_CONTROL 


0x0000011C VC2_CONTROL(0x00000000) DCAMO0_VC2_CONTROL 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 37 | 16 | 


Reserved VCH2_VC 


VC2_CONTROL 


Field Name Type | Set/Cle | Reset Description 
ar pas 


VCH2_VC [17: 16] Oe Virtual channel id which transfer VC2 
data 


VCH2_DATA_TY | [13: 8] SE VC2_data_type, depend on sensor 
PE 


ema [ra o [WA 0 lee 


VCH2_ MODE [1: 0] RW NA when pdaf_mode==3, VC2_MODE 
should be 0, otherwise 
00:no VC2 transfer 
01:VC2 transfer via data type 
10:VC2 transfer via virtual channel 


8.2.5.1.30 DCAM0O_IMAGE_DT_VC_CONTROL 


DCAM0O_IMAGE_DT_VC_CONTROL(0x00000000 | DCAMO_IMAGE_DT_VC_ 
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Ce [sl [oles] s[= Tass TTT TD 
Le ES 
Pe | 
ee 


| bt Le vlnateiolalstetclele tte 


IMAGE M 
Reserved IMAGE_DATA_TYPE Reserved GE 


DCAMO_IMAGE_DT_VC_CONTROL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eseves TH [RO [NA [0 [Reeves 


IMAGE_VC [17:16] | RW NA virtual channel to match, valid when 
image_mode==2 


Temna [neta [RO [WA o feen o oooO 


IMAGE DATA T  } [13:8] RW NA data type to match, valid when 
YPE image_mode==1 


Tena fra fo a o feso 


IMAGE MODE [1: 0] RW NA image_mode 
00:no Image data transfer 
01:image data transfer via data type 
10:image data transfer via virtual 
channel 
11: fobidden 


8.2.5.1.31 DCAM0O_PDAF_CONTROL 


0x00000124 PDAF_CONTROL(0x00000000) SES 


RECH Eee EREESE 
name Je 


Reserved PDAF_VC 


PDAF_CONTROL 
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Field Name Type | Set/Cle | Reset Description 
ar ES 


PDAF_VC [17: 16] GIR R Virtual channel id which transfer pdaf 
data 


EECHER 


PDAF_DATA_TY | [13: 8] dt ES phase_data_type, depend on sensor 
PE 


eng ra IS IIIe 


PDAF_MODE [1: 0] RW NA pdaf_mode 
00:no pdaf transfer 
01:pdaf transfer via data type 
10:pdaf transfer via virtual channel 
11:type3 pdaf 


8.2.5.1.32 DCAMO_MIPI_LREDUNDANT 


0x00000128 MIP! redundant signal(0x00000000) DCAMO_ wa REDUNDA 


Ca [a= [2 ss [es [2 [ale [ele ele 
| Name | Reserved 


(DL 
HE 
AD 
erv IDI ECC IDI_DATA_TYPE ER 
ed E 
N 


MIPI redundant signal 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Gann a n reteo 
CSE fen EL TET 
CRE en fo EL TEE 


8.2.5.1.33 DCAM0O_PDAF_CAP_FRM_SIZE 


0x0000012C PDAF pixel counnter(0x00000000) PORAN ea aiii 
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Ce [a [lols ss [= Tass TTT pe 
arme EE 
Eo EC 
resa E EE ESES GES HHH 


œ Lslwxlnieiolwalsteilelstislslvie 


PDAF_CAP_FRM_SIZE 


Pe [OCS 
me ee TTT TTT TT 


PDAF pixel counnter 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tema ora o a o ea 


PDAF_CAP_FRM | [19: 0] ER ae PDAF pixel counnter in current frame 
_SIZE 


8.2.5.1.34 DCAM0_CAP_VCH2_SIZE 


0x00000130 CAP_VCH2_SIZE(0x00000000) 


Se EE Ee 2 ee ee cd 


ne 
| Reset | of oP ope pee pepeyeyeyeyey e Ce e Ce 
œ Lslwlnieiolalsteilelstislslvis 


CAP_VCH2_SIZE 


m] oA 
Pese | o | ofotojpotofotofotofo]fojototo]a 


DCAMO_CAP_VCH2_SIZ 
E 


CAP_VCH2_SIZE 


Field Name Type | Set/Cle | Reset Description 
ar Value 
pre [RO [NA fo Reeva OoOo 
CAP_VCH2 SIZE | [19:0] | RO [Na |o | VCH2 CAPTURE byte count 


8.2.5.1.35 DCAM0_CAP_VCH3_SIZE 


0x00000134 CAP_VCH3_SIZE(0x00000000) SE 


Se ER Ed Ee 2 ee Ee cd 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2076 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


"pe WE, ` 
| Reset [Oo ee ee HUG 
ES EERE 


CAP_VCH3_SIZE 


me TR 
me TTT TTT TTT TT 


CAP_VCH3_SIZE 


Field Name Type | Set/Cle | Reset Description 
ar Value 
pre [Ro [NA fo [Resned Oooo 
CAP_VCH3_SIZE | [19:0] |RO (MA |o | VCH3 CAPTURE byte count 


8.2.5.1.36 DCAMO MODE 


Ten To [oo [= [m= [= [l= GEG HEE 
Teme Cd 


Reserved 
mes R 
Pest | o Jo TTT TTT 
ei Is Ta lna TS [n lng TS Ts TSTS laal 


SLOW ADDD NU 
S 3 


za 


DCAM0_MODE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena oa o a o ea 


SLOW_ADDR_N "D" RW NA when in slow motion mode, num of 

UM address will be used next round. When 
in normal mode,always use the 
BIN_PATH_BASE_WADDRO 

DCAMO_ MODE RW NA 0: normal mode; 1:slow motion mode, 
only effect binning path base waddr 


8.2.5.1.37 DCAMO_BIN_BASE_WADDR1 


0x00000144 BIN_PATH_BASE_WADDR1(0x00000000) DCAMO BIN BASE WAD 
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| | L E 
Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


BIN_PATH_BASE_WADDRI1 


mea [TT RES ESESESESESESESER 


e TSTST TSTS TSTS TSTS TSTST 


DIN PATH BASE WADDR1 


Field Name Type Set/Cle | Reset Description 
ar Value 
BIN_PATH_BASE |] [81: 3] RW NA FRM_ADDR BIN, for binning path raw 
_WADDR1 data, 8B align 


CIEL [m o E 


8.2.5.1.38 DCAMO_BIN_BASE_WADDR2 


0x00000148 BIN_PATH_BASE_WADDR2(0x00000000) SE aaa 


P |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | BIN_PATH_BASE_WADDR2 

Peset | o | o | o | gH A ALM Lee ooo [io] a] a | 
BCS eee ees 
| Name | BIN_PATH_BASE_WADDR2 
me] _ SAS mw ` 
Pesa | o Tel [of o foto] ofoteo| >| | o eebe 


BIN_PATH_BASE_WADDR2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


BIN_PATH_BASE | [81: 3] RW NA FRM_ADDR_BIN, for binning path raw 
_WADDR2 data, 8B align 


(eg JE [o [WA o E —SSCSC“‘*d 


8.2.5.1.39 DCAMO_BIN_BASE_WADDR3 


0x0000014C BIN_PATH_BASE_WADDR3(0x00000000) | PCAM0_BIN_BASE_WAD 
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5 EE ES ed TSTST TSTST Ts TTT TD 
CH S 
mes [TTT TTT 


Ta TSTS TSTS TSTS TS TSTST 


BIN_PATH_BASE_WADDR3 


Field Name Type Set/Cle | Reset Description 
ar Value 
BIN PATH BASE |] [81: 3] RW NA FRM_ADDR BIN, for binning path raw 
_WADDR3 data, 8B align 


[reserves TR [RO [NA fo [Reseves 


8.2.5.1.40 DC AM0 1P REVISION 


Se EEE 2 ed EE laas STs aT 
ms T 


Reserved 


LH 
Peset lT 
HE 


IP_REVISION 
Preset To Tate po 


IP_REVISION 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(ees [oa [RO [WA [0 Jee 


IP_REVISION [15: 0] NA 0x400 ip revision 
[15:8]: major version number 
[7:0]: patch number 


8.2.5.1.41 DCAMO_FULL_PATH_STATUS 


Pe eee eel ee 
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| Name | FULL_PATH_STATUS 
me fm 


FULL_PATH_STATUS 


"el 
Peel PPP PPP PPP PPP) 


œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


FULL PATH STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


FULL_PATH_STA | [81: 0] NA {pack_cnt_mod8[2:0],crop_y_cnt[12:0], 

TUS crop_x_cnt[11:0],raw_burst_state[1:0],r 
aw_burst_data_state[1:0]} 
pack_cnt_mod8: full path pack mode8 
counter, to check if pack is working; 
crop_y_cnt[12:0]:full path crop row cnt, 
to check if crop is working; 
crop_x_cnt[11:0]:full path crop col cnt, 
to check if crop is working; 
raw_burst_state[1:0]: full path raw 
burst cmd cstate, to check raw burst 
working state; 
raw_burst_data_state[1:0]: full path 
raw burst data cstate, to check raw 
burst working state. 


8.2.5.1.42 DC AM0 BIN PATH STATUS 


0x00000188 BIN_PATH_STATUS(0x00000000) DCAMO-BIN. PATH STA 


5 ER Ed Ee 2 ee cd 
Pome fms SO 


LR, E 
ræ] LRT TTT 
LRR Ts a [ns Ins Ln Tm] s TS TSTS Taa TS T 


BIN PATH STATUS 


me TR 
Peel PPP PPP PPP PPP), 


BIN_PATH_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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BIN_PATH_STAT {9'd0,pack_cnt_mod8[2:0],bin_hor_cnit[ 
US 10:0],bin_y_cnt[2:0],bin_x_cnt[1:0],raw 
but state[1:0],raw_burst_data_state 


pack_cnt_mod8: bin path pack mode8 
counter, to check if pack is working; 


bin_hor_cnt[10:0]: bin path bin_core 
col cnt, to check if bin_core is working 


bin_y_cnt[1:0]:bin path bin_core pixel 
cnt for each bin group, to check if 
bin_core is working; 


bin_x_cnt[1:0]:bin path bin_core pixel 
cnt for each bin group, to check if 
bin_core is working; 


raw_burst_state[1:0]: bin path raw 
burst cmd cstate, to check raw burst 
working state; 
raw_burst_data_state[1:0]: bin path 
raw burst data cstate, to check raw 
burst working state. 


8.2.5.1.43 DCAM0O_AEM_PATH_STATUS 


0x0000018C AEM_PATH_STATUS(0x40000008) RECH e 


| Bit |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
[Name EERSTEN. 


AEM_PATH_STATUS 
Type 
Sr | isfrafisfi} utils }e}7{s{s}4}s3]2{1}o 


AEM_PATH_STATUS 


me TR 
me o e TTT TTT 


AEM DATH STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


AEM_PATH_STA | [31: 0] NA 0x4000 | {aem_cfifo_ack, dcam_dfifo_full, 

TUS 0008 aem_burst_fsm[1:0],oufO_rdy4_burst, 
buf1_rdy4_ burst, burst_rd_buf_sel, 
aem_dat_hold,lesn_intp_fsm[2:0],grid_ 
buf_wt_addr[9:0], lens_load_fsm[2:0], 
lens load cK eb r. 
CIK down A wait “sof, 
cur_frm_lens_vid, cur_frm_aem_vid, 
aempath_reg_load_ena, 
aem_reg_copy_ena, 
set_reg_copy_ena,load_fsm_err}; 
all these register only readable, and 
only debug for ASIC HW. 
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8.2.5.1.44 DCAM0O_PDAF_PATH_STATUS 


0x00000190 PDAF_PATH_STATUS(0x00000000) 


Br |31 | 30 | 29 | 20 |27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


PDAF_PATH_STATUS 
e TTT TE 
œ» TS Ta Ta ls n TnS TS TSTS Ta TS T 


PDAF_PATH_STATUS 


Ce [OOS 
me TTT TTT TTT 


DCAM0_PDAF_PATH_ST 
ATUS 


PDAF_PATH_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


PDAF_PATH_ST 1121: 0) NA {11'd0,pdaf_extr_y_cnt[12:0],odaf_pac 
ATUS k_left_cnt[1:0],odaf_pack_right_cnt[1:0] 
,faw_burst_state[1:0],raw_burst_data_ 
state[1:0]} 
pdaf_extr_y_cnt[12:0]: pdaf extraction 
row cnt, to check if extr_core is 
working; 
pdaf_pack_left_cnt[1:0]: pdaf pack 
each 3 pixel cnt, to check if pdaf pack 
left is work; 
pdaf_pack_right_cnt[1:0]: pdaf pack 
each 3 pixel cnt, to check if pdaf pack 
right is work; 
raw_burst_state[1:0]: pdaf path raw 
burst cmd cstate, to check raw burst 
working state; 
raw_burst_data_state[1:0]: pdaf path 
raw burst data cstate, to check raw 
burst working state. 


8.2.5.1.45 DCAM0O_VCH2_PATH_STATUS 


0x00000194 VCH2_PATH_STATUS(0x00000010) 


5 EEE ed Ed TSTST TSTS Ta] 
| Name | VCH2_PATH_STATUS 


DCAM0_VCH2_PATH_ST 
ATUS 


Ooo E S 
Pesa | o | o | o tee Lee e e e Le Ce Ce Ce ee 
HE 
oo O ü OO 


VCH2_PATH_STATUS 
Tre fm 
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VCH2_PATH_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


VCH2_PATH_ST | [31:0] NA 0x10 {29'd0,vch2_mux,raw_burst_state[1:0], 
ATUS raw_burst_data_state[1:0]} 
vch2_mux: choose vch2 for right or 
vch2 data, 
raw_burst_state[1:0]: vch2 path raw 
burst cmd cstate, to check raw burst 
working state; 
raw_burst_data_state[1:0]: vch2 path 
raw burst data cstate, to check raw 
burst working state. 


8.2.5.1.46 DCAM0_VCH3_PATH_STATUS 


0x00000198 VCH3_PATH_STATUS(0x00000000) ee ial) 


CHEN EERERE EE [@ [le Popo [ele 
Liege) JOE 


VCH3_PATH_STATUS 
a “Sie ees 
[Oe R Be oe eS es a 


VCH3_PATH_STATUS 


RHL OO 5 
mes [TTT TTT TTT 


VCH3_PATH_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


VCH3_PATH_ST | [31: 0] {30'd0,raw_burst_state[1:0],raw_burst_ 

ATUS- Pen Hau 
raw_burst_state[1:0]: vch3 path raw 
burst cmd cstate, to check raw burst 
working state; 
raw_burst_data_state[1:0]: vch3 path 
raw burst data cstate, to check raw 
burst working state. 


8.2.5.1.47 DCAM0O_PATH_FULL 


fe EEE Ee EE Laas ed 
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Reserved 


PATH_FULL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


erm o a fo fe S 
CAP_MIPI_FIFO_ NA cap mipi fifo full 
FULL 
VCH3_PATH_FU RSR OTN path overflow or full 
LL 
VCH2_PATH_FU H Im Im WA path overflow or full 
LL 
PDAF_PATH_FU mo fR AAN O path overflow or full 
LL 
AEM_PATH_FUL a FENN (7 | path overflow or full 
L 


enpa m [ROT a [0 _[pathoveriow orto 


FULL_PATH FUL AIS Is "E path overflow or full 
L 


8.2.5.1.48 DCAMO_BIN_CORE_CTRL 


0x00000200 BIN_CORE_CTRL(0x00000000) Sra EEN 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
ene == SS 


Reserved 
De Lee, 
Pest | o Jo fo fo fofoftofofto}oto}otefolte]o| 


BCE ECG EECH ES EA EES SES ES io) 


Reserved 
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BIN_CORE_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena a [RO [WA [0 [Resend SSCS 


BIN_RATIO [1] RW NA binning ratio, same in horizontal and 
vertical direction: 
1'b0: 1/2 binning; 
1'b1: 1/4 binning; 


8.2.5.1.49 DCAMO_PDAF_EXTR_CTRL 


0x00000240 PDAF_EXTR_CTRL(0x00000000) (ew Bad 


fe EE Ee Ta 
ene | 


we 
ree ES ES ES ESESER 
m TSTST STS TSTS TSTS TSTST [| 


PATTERN_ | PATTERN 
SIZE_Y 


Reserved 


Reserved 


me [TTT TT 


PDAF_EXTR_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eg fren [RO TRT 


e Sech | SIZE_ o 3] pattern or block height: 
2'b00: 8; 
2'b01: 16; 
2'b10: 32; 
2'b11: 64. 


Ce | SIZE_ | [2:1] pattern or block width: 
2'b00: 8; 
2'b01: 16; 
2'b10: 32; 
2'b11: 64. 
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8.2.5.1.50 DCAM0O_PDAF_SKIP_FRM 


DCAMO deeg _SKIP_FR 


0x00000244 DCAMO0_PDAF_SKIP_FRM(0x00000000) 


Peale [= [Te [= [eee eee ee 
name | see el 


Ce | 
Perl PPP PPP) PP Ppp, 
Ta TSTS TSTS TSTS TSTST 


Reserved 


= ` 


DCAMO_PDAF_SKIP_FRM 


Field Name Type | Set/Cle | Reset Description 
ar Value 

reserved [31:7] NA Reserved,this register has been 
deleted, 

PDAF_SKIP_NU [6: 3] RW NA PDAF skip num, first skip several 

M frame, then begin do extraction. 

PDAF_MUL_EN [2] RW NA multi mode enable, when 1,every 
frame after skip num will be extracted 
periodically. 

PDAF_SGL_STA | [1] WC NA signle mode enable,when 1,next frame 

RT after skip num will be extracted. 


PDAF_FRM_MO RW NA single/multi frame mode enable; 0: 

DE single mode, only do extraction once; 
1:multi mode, do extraction 
periodically. 


8.2.5.1.51 DCAMO_PDAF_EXTR_ROI Sr 


0x00000248 PDAF_EXTR_ROI START(0x00000000) Riana E is 


-6TnTSTSTST STTS] aT] 
KZ o I 


Reserved HOL ST Y 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2086 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


PDAF_EXTR_ROI_START 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena ora [RO [WA o ea 


ROI_ST_Y [25: 13] | RW NA roi start location of y direction, must 
greater than pp_start_y and 
roi_st_y+roi_size_y <= cap_end_y- 
cap_st_y 

ROI_ST_X [12: 0] RW NA roi start location of x direction, must 
greater than pp_start_x and 
roi_st_x+roi_size_x <= cap_end_x- 
cap_st_x 


8.2.5.1.52 DCAM0O_PDAF_EXTR_ROL SIZE 


0x0000024C PDAF_EXTR_ROI_SIZE(0x00000000) an alics 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
SJ =: E 


Reserved ROL SIZE Y 


| Bit [sf lna lus lnm lnm] slal: lslsl alas lnl 
| Name | ROI SIZE_Y ROI SIZE X 


PDAF_EXTR_ROI_SIZE 


mne Cy Nal cad eue 1 r 
ar Value 

fesened eao Deh Jee 

esst JS [na fo [Romeon zain 

frorsizex [naa [aw [na [o [rowan zan 


8.2.5.1.53 DCAM0_BLC_BYPASS 


SC EEE 2 ed EE ee Ts Ta 
[ome |S Nn Dy ny es DD nD 


Reserved 


ne TR 
Peel P PP TTT 
TSTST TSTS TSTS Ta TT 


Reserved BL 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
jim [RO [NA fo |Resoned oooO 
BLC_BYPASS fo) [Rw [na jo | shadow, 1: blc bypass; 0: blc work 


8.2.5.1.54 DCAM0O_PATH_ENDIAN 


Se EES EE GEG GEG HEE 
[ome [PD 


Reserved 
mes R 
Pest | o Jo TTT TTT 
et fisjjisjijujiofjojejz|sjs|afjsjeļjijo 


Resoned | AEM_REN Lesung | VCH-WEN | AEM-WEN | BIN.WEND | FULLWE Lesser 
Ee DIAN SS DIAN DIAN IAN NDIAN 
Type Lee | w | 


path_endian 


Field Name Type | Set/Cle | Reset Description 
ar Value 


CTRL L 


AEM_RENDIAN [13:12] | RW NA path data endian adjust in AXIM.when 
AXIM din is {A,B,C,D},then AXIM dout 
is : 
00:{A,B,C,D}, 
01:{D,C,B,A}, 
10:{C,D,A,B} 
11:{B,A,D,C}, 


est ro a 


VCH_WENDIAN path data endian adjust in AXIM.when 
AXIM din is {A,B,C,D},then AXIM dout 
ER 
00:{A,B,C,D}, 
01:{D,C,B,A}, 
10:{C,D,A,B} 
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L BAG 


AEM_WENDIAN [7: 6] RW NA path data endian adjust in AXIM.when 
AXIM din is {A,B,C,D},then AXIM dout 
is : 
00:{A,B,C,D}, 
01:{D,C,B,A}, 
10:{C,D,A,B} 
11:{B,A,D,C}, 

BIN_WENDIAN [5: 4] RW NA path data endian adjust in AXIM.when 
AXIM din is {A,B,C,D},then AXIM dout 
ER 
00:{A,B,C,D}, 
01:{D,C,B,A}, 
10:{C,D,A,B} 
11:{B,A,D,C}, 


FULL_WENDIAN 112: 2] RW NA path data endian adjust in AXIM.when 
AXIM din is {A,B,C,D},then AXIM dout 
ER 
00:{A,B,C,D}, 
01:{D,C,B,A}, 
10:{C,D,A,B} 
11:{B,A,D,C}, 


CTH [WA [0 [Fesewes o O 


8.2.5.1.55 DCAMO AEM PARA 


0x00000300 AEM_PARA(0x00000000) DCAMO_AEM_PARA 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 


Reserved 


B ` E ` : 


AEM_PARA 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Se 
AEM_SKIP_NUM | [7: 4] the AEM skip frame number of before 
AEM start working. If aem_skip num is 
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set to 0, there is no skip frame. This 
register is used for both single-frame 
and multi-frame mode. For single- 
frame mode, this skip counter will 
count to aem_skip_num and start the 
aem path hardware only once, while in 
multi-frame mode, the skip counter will 
work continously till the 
aem_mul_enable bit is set to 0. 


CT po L o 


AEM MODE SEL o RW NA AE monitor work mode. 
O:single frame mode. In this mode, the 
aem path will work only once, if 
software want to stat the single-frame 
mode, software need set this bit to 0, 
and set aem_sgl_start bit to 1 to start 
the hardware, after aem path hardware 
finish one time, hardware will stop, 
software need to write 1 to 
aem_sgl_start bit if it wants another 
aem operation. 
1: multi-frame mode. In this mode, the 
aem path will work periodly, if software 
want to start this mode, software need 
set this bit to 1, and set the 
aem_mul_enable bit to 1 at the same. 
if the software want to stop multli-frame 
mode, should set the aem_mul_enable 
to 0. 


LENS BYPASS RW NA LSC module control 
0: work 
1: bypass 


8.2.5.1.56 DCAMO_BLC_PARA_R_B 


0x00000304 BLC_PARA_R_B(0x00000000) DCAM0 BLC PARA H B 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 


Reserved BLC B PARA 
Type LR DN 


BLC_B_PARA BLC H PARA 


BLC PARA HB 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eng TEH [Ro [NA fo 
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[ceea [no [AW [NA fo | BLGcalbraton paramers 


BLC_R_PARA (Go |Rw (NA fo _| BLC calibration parameter for R 


8.2.5.1.57 DCAMO_BLC_PARA_G 


ox To Deote Do Tes Les Dee GED E oD 
rere [e e 


BLC_GB_PARA BLC_GR_PARA 


CHEE e e e e e e e e e 19 H 


BLC_PARA_G 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena ora o a TS 
[EI a WE 
EE 


8.2.5.1.58 DCAMO_LENS_LOAD_ENABLE 


0x0000030C LENS LOAD_ENABLE(0x00000000) DCAMD LENS. LOAD EN 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 26 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | = 


Reserved 


Reserved _ 
E 


S = =- 
TTT 


LENS_LOAD_ENABLE 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


EE RRE 


AEM_MUL_ENAB | [2] RW NA Set 1 to this bit, will make hardware to 

LE start the multi-frame aem operation. If 
this bit is 1, aem path will continue to 
work, and if software want to stop the 
aem path, this bit must be set to 0. 

DEM SGL_STAR NA Set 1 to this bit, will make hardware to 
start the single-frame aem operation. 
Each time the software want to start a 
single-frame operation, this bit need to 
be set to 1 and this bit will cleared 
automatically by hardware. 


PARA_LOAD_EN NA Set 1 to this bit, will make the hardware 

ABLE to load new parameter from the 
external DDR memory (base address 
is defined in the 
LENS_PARA_BASE_RADDR ) to 
internal LENS grid paremeter buffer 
after the current frame process end. 
Set 0 to this bit will not update the 
interal LENS grid parameter buffer 
If the internal grid parameter buffer 
don't need to be updated, set this bit to 
0, to decrease the power consumption. 


8.2.5.1.59 DCAMO AEN CFG READY 


0x00000310 AEM_CFG_READY(0x00000000) ee Sek 


Cea e [= [Te [Tees ee ee 


Reserved 


REESEN 
Pest | o | o | o | o}ofofo{otoloto]ofolo| oo 
S A CE E RR KO E EEE E 


R 


| Type | 


AEM_CFG_READY 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(ees [er [ofA fo) CCS 
[aem cra eao [io [wo [na fo | Set Tto is bi wil make the hardware 
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to load new parameter from the 
external DDR memory (base address 
is defined in the 

LENS _PARA_BASE_RADDR ) to 
internal LENS grid paremeter buffer 
after the current frame process end. 


Set 0 to this bit will not update the 
interal LENS grid parameter buffer 

If the internal grid parameter buffer 
don't need to be updated, set this bit to 
0, to decrease the power consumption. 


8.2.5.1.60 DCAMO_LENS_GRID_NUMBER 


DCAMO_LENS_GRID_NU 
MBER 


E E EE 


R ` PN 


œ TS Ta Ta Ins Tn TnS TS STS Ta TS T 


GRID_Y_NUM GRID_X_NUM 


Pee PPP PPP bP PPP) P| 


0x00000314 LENS_GRID_NUMBER(0x00000000) 


LENS_GRID_NUMBER 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(ees fa [wa fo | SSCS 


LENS DD CMD | [27] RW NA 0: all the rd cmd will send out without 

SPLIT split if the bus is ready; 1: the cmd will 
stop after send out 128 64-bit and 
after all these data are received. lens 
will send new cmd. 


GRID_TOTAL_N [26:16] | RW NA total number of grid, grid_num_t = 

UM grid_y_num * grid_x_num ,the max 
number is 1118. 
grid_num_t = grid_y_num * 
grid_x_num 

GRID_Y_NUM [15: 8] The number of the grid in vertical 
direction in the lens area. 
image_height = MIPI_CAP_END_Y - 
MIDI CAD ST Y+) 
grid_y_num = 
(CEILING(image_height/2/grid_width, 1 
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Ee X_NUM [7: 0] The number of the grid in horizontal 
direction in the lens area. 
image_width = MIPI_CAP_END_X - 
MIPI_CAP_ST_X+1 
grid_x_num = 
(CEILING(image_width/2/grid_width, 1) 
+1+2 


8.2.5.1.61 DCAMO_LENS_GRID_SIZE 


0x00000318 LENS_GRID_SIZE(0x00000000) 


er | st | 30 | 20 | 20 | 27 | 25 | 2s | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 | 18 | 


ne TR 
mea [TT TTT 
TSTST TSTS TSTS TSS TT 


DCAMO_LENS_GRID_SIZ 
E 


Reserved 


Reserved GRID_WIDTH 


RE DC 
KEES ES E EES ES ES U HER 


LENS_GRID_SIZE 


Field Name Type Se, Na Reset Description 
Value 


same ra CS 


GRID_WIDTH pm pixel number of the same color ina 
grid. : the following width are 
supportted 
from 16x16 to 256x256 
note: the width and height in a grid 
area are the same, so there is 
grid_width only 


8.2.5.1.62 DCAM0O_AEM_OFFSET 


fe EEE Ee EE ee TS Ts Ta 
KE SES 


Reserved OFFSET_Y 


Pe TSTST TSTS TSTS TSTS e [| 
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AEM_OFFSET 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng als [wa fo [SSCS 


OFFSET_Y [28: 16] Rw jna fo The offset for y on the statistic zone. 
ajo a o H 
OFFSET_X [12: 0] Rw jna Jo | The offset for x on the statistic zone. 


8.2.5.1.63 DCAMO AEN BLK SIZE 


RKCSEIEEREEAEEEIEAE EEGEN 


ARM, MA | ARM L AY | AEMHA 
VGSHF GSHF VGSHF 


ie || 
EES ESES ES ES ES E EES ES RES ERESESER 
Ce TSTST TSTS TSTS TSTS TSTST || 
C1 O H 1 


Reserved 


BLK_HEIGHT BLK_WIDTH 


AEM_BLK_SIZE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


oe M_AVGSH a 20] | RW e shift number for sum of the pixel 
value, which is larger between the high 
threshold and the low threshold, and 
the three colors use the same shift 
value. 


AEM_L_AVGSHF | [19:18] | RW the shift number for sum of the pixel 
value, which is less than the low 
threshold, and the three colors use the 
same shift value. 


AEM_H_AVGSHF | [17: 16] | RW the shift number for sum of the pixel 
value, which is larger than the high 
threshold,and the three colors use the 
same shift value. 


BLK_HEIGHT [15: 8] RW AE monitor block height, this field 
should be 2 pixels alignment. min value 
is 2 and 
blk_height*32+offset_y<=(MIPI_CAP_ 
END Y - MIPI_CAP_ST_Y) 
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BLK_WIDTH [7: 0] RW NA AE monitor block width, this field 
should be 2 pixels alignment. min value 
is 16 and 
blk_width*32+offset_x<=(MIPI_CAP_E 
ND X - MIPI_CAP_ST_X) 


8.2.5.1.64 DCAMO_LENS_LOAD_DONE 


0x00000324 LENS LOAD_DONE(0x00000002) Oe eee ee 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


Reserved 


B a 


E è = ë Rang DE 
ess © Se [De e DN D 


LENS_LOAD_DONE 


Field Name Type | Set/Cle | Reset Description 
ar — 


SKIP_NUM_STA "TA DEN bit indicate the Ce frame counter 
TUS of the SOF for the aem path 


E a O E 


ER, | CFG_STAT aem_cfg_status is used to show that 
the current registers configure is valid 
for next frame. After aem_cfg_ready is 
set to 1, If aem_cfg_status is 0, it 
means that hardware has accept the 
current register configure for the next 
frame, otherwise, the configure 
operation has missed the hardware 
receive software cmd window in the 
current frame, and the receive 
software cmd operation will do in the 
next frame. 
aem_cfg_status is meaningless in 
other case. 


ve BYPASS C this bit indicate the aem datapath is 
bypass or not in current frame. when 
aem_skip_ counter is not equal to the 
aem_skip_num. the current frame is 
skip and this flag is 1, if the 
aem_skip_couter is equal to to 
aem_skip num, the aem path 
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LENS LOAD FL NA this flag to show half of the lens 

AG parameters have been set to the 
parameter buffer at aem path initial 
process , after SW detect this bit is set 
to 1, then SW can start the new frame 
from sensor, after SW read this bit is 
valid, SW should write 1 to 
lens_load_clr bit to clear this bit. 
this flag is meaningless in other case. 


8.2.5.1.65 DCAM0O_AEM_SKIP_NUM_CLR 


0x00000328 AEM_SKIP_NUM_CLR(0x00000000) SEC AN 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


Reserved 


eee 
Peset | of o | o[o}ofofofototol{o]ofo toto] o 
Ha ee 


Lo 


| Type | 


AEM_SKIP_NUM_CLR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena [ora [RO [WA [0 fea 


LENS LOAD EL vi) WC NA write 1'b1 to this bit will clear the 
AG_CLR lens_load_flag. 


SKIP_NUM_CLR WC NA to clear skip number counter after stop 
aem which was in period work mode. 
Clear skip number counter to be Ab 
when set 1. 


8.2.5.1.66 DCAMO AEM RED THR 


0x0000032C AEM_RED_THR(0x00000000) DCAMO AEN RED THR 


Reserved RED_L_THR 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | PTR 
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E  —I a: 
| Reset [Oe eet: [oto Le Le Le Ce toto] oe | 
E MEEMENEMMMMMN 


Reserved RED_H_THR 


K HT 
me [TSTST RER ESESESESESESESER 


AEM HED THH 


meene S mee cad a ee 
ar Value 

feseved eao [NA [0 Jee 

em [site [Aw [na fo [meow tveshold value forredphel | 

erg Jä [NA [0 [Reseed 

em [to [Aw [NWA fo | thorightwoshotdvalve torrea prei _| 


8.2.5.1.67 DCAMO_AEM_BLUE_THR 


0x00000330 AEM_BLUE_THR(0x00000000) DCAMO_ BLUE TH 


eee ed 
| Name | Ne S 


Reserved BLUE_L_THR 


Reserved BLUE_H_THR 


KE 
w) e o o 
KEES ES E EES TTT TTT 


AEM BLUE IHR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(ees [ora [RO [WA [0 ëss 


BLUE L TUB [25:16] | Rw (NA |o | the low threshold value for blue pixel 
(DH [NA fo [Reseneg ooo 
BLUE H THR (Bou |RW  |NA |o _| the high threshold value for blue pixel 


8.2.5.1.68 DCAMO_AEM_GREEN_THR 


0x00000334 AEM_GREEN_THR(0x00000000) SE 
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OT SO ed TSTSTS TS TTTD 
Ce EE 
a 


Reserved GREEN_H_THR 


KE 
"el 
nme ES E EES TTT TTT 


AEM GREEN "HP 


Ki TR (e TTT 
ar Value 

eg eao [NA [0 Jee 

[GREEN ma [isre [RW [NA [0 | the ow tveshod value for green pei 

ees Jä [NA [0 [Reseed 

[eneen ALTAR [iso] [RW [NA fo [ie ign tresno value for green prer 


8.2.5.1.69 DCAM0O_APB_SRAM_CTRL 


0x00000380 (0x00000000) DC AM a | SRAM_CT 


CR EEE EE E TSTST 


Reserved 
ne R 
Pest lT TTT TTT 
AA AEEA ACEEA G 


m 


KE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema penpe a e 


APB_SRAM_CTR po software access. 1: hardware 
L access. set 1 after aem registers 
configuration is finished. 
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8.2.5.2 Dcam0 Memory Address Map 


Adaress————_[Name | Description | 
0x60800400~0x608007ff | DCAMO_PDAF_EXTR_POS | DCAMO_PDAF_EXTR_POS 


0x60800800~0x60800c07 | DCAMO_AEM_WEI_TABLE | DCAMO_AEM_WEI_TABLE 
0x60804000~0x60807fff | DCAMO_LENS_GRID_BUF | DCAMO_AEM_GRID_BUF 


8.2.5.2.1 DCAMO_PDAF_EXTR_POS 


Start Address: 0x60800400 
End Address: 0x60800/7ff 
256*32bits, totally 256 regs 


8.2.5.2.2 DCAMO AEM WEI TABLE 

Start Address: 0x60800800 

End Address: 0x60800c07 

129*36bits, totally 258 regs.last four address is actully register 
8.2.5.2.3 DCAMO_LENS_GRID_BUF 


Start Address: 0x60804000 
End Address: 0x60807fff 
DCAMO_AEM_GRID_BUF 


8.2.5.3 MM_DCAM1_APB_SLAVE Register Address Map 


Base address: 0x60800000 
Base address(Set Reg): 0x60801000 
Base address(Clear Reg): 0x60802000 


CLL S 


0x100C DCAM1_FULL_CROP_STA | FULL_CROP_START 
RT 


0x1010 DCAM1_FULL_CROP_SIZE | FULL_CROP_SIZE 


gg. Wi gin 1 DCAM _CAM_BIN_CFG CAM_BIN_CFG 


0x1018 on BIN CROP STAR | BIN CROP START 
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0x104C DCAM1_FULL_BASE_WAD | FULL_PATH_BASE_WADDR 
DR 

0x1050 DCAM1_BIN_BASE_WADD | BIN_PATH_BASE_WADDR 
R 

0x1054 DCAM1_AEM_BASE_WAD_ | AEM_PATH_BASE_WADDR 
DR 

0x1058 DCAM1_LENS_BASE_RAD | AEM_PATH_BASE_RADDR 
DR 
DR 


0x1068 DCAM1_PATH_BUSY PATH_BUSY 
0x106C DCAM1_PATH_STOP PATH_STOP 
00100 o 0100 | DCAM? _MIPI_CAP_CFG MIPI_CAP_CFG 


0x1104 DCAM1_MIPI_CAP_FRM_C | MIPI_CAP_FRM_CTRL 
TRL 

0x1108 DCAM1_MIPI_CAP_FRM_C | MIPI_LCAP_FRM_CLR 
LR 


0x110C DCAM1_MIPI_CAP_ST MIPI_CAP_START 
0x1110 DCAM1_MIPI_CAP_END MI CAP END 


0x1114 DCAM1_MIPI_CAP_WORD | MIPI_CAP_WORD_CNT 
_CNT 

0x1118 DCAM1_MIPI_CAP_HEIGH | MIPI_CAP_HEIGHT_SIZE 
T_SIZE 

0x111C DCAM1_IMAGE_DT_VC_C | DCAMO_IMAGE_DT_VC_CONTROL 
ONTROL 

0x1128 R A -MIPI_REDUNDAN | MIPI redundant signal 


naù ` 140 foxi140 | DCAM _MODE DCAM1_MODE 


0x1144 DCAM1_BIN_BASE_WADD | BIN_PATH_BASE_WADDR1 
R1 

0x1148 DCAM1_BIN_BASE_WADD | BIN_PATH_BASE_WADDR2 
R2 

0x114C DCAM1_BIN_BASE_WADD | BIN_PATH_BASE_WADDR3 
R3 


og ` DCAM1_IP_REVISION IP_REVISION 


C 184 DCAM1_FULL_PATH_STAT | FULL_PATH_STATUS 
US 

0x1188 DCAM1_BIN_PATH_STATU | BIN_PATH_STATUS 
S 

0x118C DCAM1_AEM_PATH_STAT | AEM_PATH_STATUS 
US 
US 
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oso Jena [SSCS 


0x130C DCAM1_LENS_LOAD_ENA | LENS_LOAD_ENABLE 
BLE 

0x1310 DCAM1_AEM_CFG_READ_ | AEM_CFG_READY 
Y 

0x1314 DCAM1_LENS_GRID_NUM | LENS_GRID_NUMBER 
BER 


0x1318 DCAM1_LENS_GRID_SIZE | LENS_GRID_SIZE 
0x131C DCAM1_AEM_OFFSET AEM_OFFSET 
foxi320 o 00990 | DCAM? _AEM_BLK_SIZE AEM_BLK_SIZE 


0x1324 Zon LENS LOAD DON | LENS LOAD DONE 
0x1328 DCAM1_AEM_SKIP_NUM AEM_SKIP_NUM_CLR 
CLR 


8.2.5.3.1 DCAM1_CAP_VCH_SIZE 


0x00000134 CAP_VCH3_SIZE(0x00000000) DCAM1_CAP_VCH_SIZE 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 


Reserved CAP_VCH_SIZE 
Type PO 
| Bit Ts lna [na ls [n]a] s Tales laal] 


CAP VCH SIZE 


CAP_VCH3_SIZE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


CAP_VCH_SIZE [19: 0] VCH CAPTURE byte count. T nas EN 
x eu VCH AEH word Z 
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8.2.5.3.2 DCAM1_CFG 


Cen EEE Ee ee ed GEE 


Ip 
Best IT] OREN E A Wen SSES | 
SE ee 


Reserved 


Sai 


DCAM control 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ra [RO [NA fo |Resoned oooO 
VCH_PATH_EB fa] Ip [na fo | vch path enable control, 


AEM_PATH_EB | [2] RW NA aem path enable control, RM, dcam0 
FAK ER 

BIN _PATH_EB tt] [Rw [na Jo | Camera path bin enable; 

FULL_PATH_EB fo) Ip [Na fo | Camera path FULL enable; 


8.2.5.3.3 DCAM1_CONTROL 


Cen Jor [eo [ee [e ees ea e TnS Ts Ta 
ms a 


Reserved 


Reserved 
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Camera control register 


Field Name Type | Set/Cle | Reset Description 
ar Value 


VCH_AUTO_COP = 1:enable auto copy of camera en 

Y path 

VCH_FRC_COPY | [14] WC NA Write 1 to generate force copy pulse of 
camera VCH path 

AEM AUTO CO | [13] LDL e 1:enable auto copy of 3A path 

PY 

AEM_FRC_COPY | [12] WC NA Write 1 to generate force copy pulse of 
3A path 

BIN AUTO COB | [11] I 1:enable auto copy of binning path 

Y 


BIN ERC CORY | [10] WC NA Write 1 to generate force copy pulse of 
binning path 

FULL_AUTO_CO w e LEE 1:enable auto copy of camera full path 

PY 

FULL_FRC_COP WC NA Write 1 to generate force copy pulse of 

Y camera full path 


"eng a le II lees CCS 
[capes fi [AW [NA |o | tenable capture oino caue | 


Y 


CAP_FRC_COPY fo) Jwe [na fo | Write 1 to generate force copy pulse 


8.2.5.3.4 DCAM1_FULL_CFG 


fe EEE 2 EE ee ed 


Reserved 
e a 
KAREN EAR EAR EAR EAR 
LT Ta lna ffi lng TS |e tz} ets} s4 {sa} 2 ii] o| 


- 


CAM_FULL_CFG 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


feseves TR [RO [NA [0 [Reeves 


FULL_CROP_EB Di Ip jna jo full path crop enable control 


FULL_FORMAT RW NA 0: raw10 pack raw 
1: half word raw 


8.2.5.3.5 DCAM1_FULL_CROP_START 


0x0000100C FULL_CROP_START(0x00800080) 


Br | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved FULL_CROP_ST_Y 

Type Le 
| Bit jisjijisjijnjiojojesejz/sjs|ajsļjejijo 


DCAM1_FULL_CROP_ST 
ART 


FULL_CROP_START 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Iess [ore [RO [WA [0 ëss 


FULL_CROP_ST | [28: 16] Start Y position (0,N-2), 2-pixel align 
Y 


FULL_CROP_ST | [12: 0] Start X position (0,,N-2), 2-pixel align 
xX 


8.2.5.3.6 DCAM1_FULL_CROP_SIZE 


0x00001010 FULL_CROP_SIZE(0x00FF00FF) 


Br |31 | 30 | 29 | 28 | 27 |26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | po cron sey 


DCAM1_FULL_CROP SI 
ZE 


Reserved FULL_CROP_SIZE_Y 
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FULL_CROP_SIZE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


FULL CROP_SIZ | [28: 16] a a Y size, 2- E align 


FULL_CROP_SIZ | [12: 0] ras X size, eter et align, C. model only 
E X support 4-pixel align raw10 pack. 
8.2.5.3.7 DCAM1_CAM_BIN_CFG 


Ten [a [so [=] or [os [os [== [= [a [melo lof, 


Reserved 
Tee E 
Pest | o Jo TTT TTT 
ei i Ta lna TS [n lng TS Ts TSTS laa E ER ES 


BIN | BIN 
C F 
Reserved RO OR 
P_ MA 
S EB T 


| Type | 


CAM_BIN_CFG 


(EI [Rare 2 | e 
ar Value 

Temna fera o a T S 

[en eyeass fia [rw [na fo [o bing enable: 1: vinning bypass | 

en onor es [m faw [NA fo [binning pain crop enable convo 


BIN_FORMAT RW NA 0: raw10 pack raw 
1: half word raw 


8.2.5.3.8 DCAM1_BIN_CROP_START 


0x00001018 BIN_CROP_START(0x00800080) pen nee 


CR EE = [Te [eee eee ee 
| Name | Poa eromsty 


Reserved BIN_CROP_ST_Y 
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TSTST TSTS TSTS TSTST 


DIN CROP START 


iad i ad Kl aaa 
ar Value 

Leg [eae [RO [WA Iesel 

Start Y position (0,N-2), 4-pixel align 

Leet Jess [NA [0 Jee S 

Start X position (0,N-2), 4-pixel align 


8.2.5.3.9 DCAM1_BIN_CROP_SIZE 


Cen [o [oo [=] or [ [= Laas Tas aT 


Reserved BIN_CROP_SIZE_Y 


BIN_CROP_SIZE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eserves Jä [NA [0 [Reeves 


BIN_-CROP_SIZE | [28:16] | RW NA Oxff Y size, if bin_ratio is 1/2, then this 

_Y segment must be 4-pixels align, if 
bin_ratio is 1/4, then must be 8-pixels 
align 


Iess [neva [RO [WA E 


BIN_CROP_SIZE | [12: 0] RW NA Oxff X size, if bin_ratio is 1/2, then this 

_X segment must be 8-pixels align, if 
bin_ratio is 1/4, then must be 16-pixels 
align, € model only support 4-pixel 
align raw10 pack. 


8.2.5.3.10 DCAM1_INT_MASK 
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C EES EE ed 2 ee cd 


DCAM_INT_MASK 


Ooo E S 
Pest | o | o | o [io fo Lee en e Le Ce Ce Ce ee 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 
Liege) Rp 


DCAM_INT_MASK 


wel S e 
Pese | o ele teil teil: 


DCAM1 MASKED INT 


Field Name Type | Set/Cle | Reset Description 
ar Value 
DCAM_INT_MAS | [31:0] NA DCAM interrupt masked status,please 
K refer to DCAM_INT_MASK Detail 


8.2.5.3.11 DCAM1_INT_EN 


fe EE 2 Ee TSTs Ta 
ms E 


DCAM_INT_EN 


RW 


DCAM_INT_EN 


RW 


DCAM_INT_EN 


Field Name Type | Set/Cle | Reset Description 
ar Value 


DCAM_INT_EN [31: 0] RW NA Bit[i] 1: DCAM interrupt is enabled for 
source | 
Bit[i] 0: DCAM interrupt is disabled for 
source i 


8.2.5.3.12 DCAM1_INT_CLR 


DCAM_INT_CLR(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Con 


DCAM_INT_CLR 
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Peel SES ESESESES ES ESERESESER 
s TSTST TSTS TSTS TSTS e TS 


DCAM_INT_CLR 


me ee TTT TTT TT 


DCAM_INT_CLR 


Field Name Type Set/Cle | Reset Description 
ar Value 
DCAM_INT_CLR_ | [31:0] WC NA Write 1 into Bit[i] to clear bit[i] of 
ISP_INT_RAW register. 


8.2.5.3.13 DCAM1_INT_RAW 


fe ERE 2 Tsa Ce TS Ts [a 
Le E 


DCAM_INT_RAW 
KH A A NEE 
| Reset | o | o | o Le Le Te | o | Alo WI: | of o Te | o | 0 | 
œ TS Ta Ta ls Tn Tn] s TS TSTS Ta TS T 


DCAM_INT_RAW 


w) oo oo a SSS 
me [o e e e e e e e e e e e e e e e 


DCAM_INT_RAW 


Field Name Type | Set/Cle | Reset Description 
ar Value 


DCAM_INT_RAW | [31:0] Ro INA jo | DCAM interrupt source raw bits 


8.2.5.3.14 DCAM1_FULL_BASE_WADDR 


0x0000104C FULL_PATH_BASE_WADDR(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


FULL_PATH_BASE_WADDR 


DCAM1_FULL_BASE_W 
ADDR 


eel PPP PPP) pPPPp>p tT, 
Ta TSTS TSTS TSTS TS TSTST 


FULL_PATH_BASE_WADDR Reserved 
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Les TR o 
Pest lT TTT a 


FULL_PATH_BASE_WADDR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EN Adr: BA | [31:3] FRM_ADDRO, for full path raw data, 
8B align 


Tea [ea [o [m o fee 


8.2.5.3.15 DCAM1_BIN_BASE_WADDR 


0x00001050 BIN_PATH_BASE_WADDR(0x00000000) SE 


Ce ae [= [el ees eee ee 


BIN_PATH_BASE_WADDRO 


BIN_PATH_BASE_WADDR 


Field Name Type | Set/Cle | Reset Description 
St Value 
BIN_PATH_BASE | [81: 3] RW NA FRM_ADDR_BIN, for binning path raw 
_WADDRO data, 8B align 


(eg JE [o [WA o E ——SSC=‘“‘*‘*d 


8.2.5.3.16 DCAM1_AEM_BASE_WADDR 


0x00001054 AEM_PATH_BASE_WADDR(0x00000000) aa 


fe EE 2 ed EE ee TSTST] 
| Name | AEM_DOUT_BASE_WADDR 
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Reset | o | of ofofofofofolo}{o]}o}o}ofofofoe| 


AEM_PATH_BASE_WADDR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


AEM_DOUT_BAS | [31:3] RW NA AEM data buffer write base address, 
E WADDR for AEM output data, 8B align 


Teea JE [o [WA [0 [eserves —SSC*d 


8.2.5.3.17 DC AMI LENS BASE RADDR 


0x00001058 AEM_PATH_BASE_RADDR(0x00000000) DCAM1_LENS RASH FIA 


P |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | LENS_PARA_BASE_RADDR 

| Reset | o | o | o [io fo fofofotolofefapeo|ote]o 
œ TS Ta Ta Ins Tn Tn] s TS TSTS Ta ST 
Name LENS_PARA_BASE_RADDR 
Les TRR ` 
Pest lT TTA TT] 


AEM_PATH_BASE_RADDR 


Field Name Type | Set/Cle | Reset Description 
al Value 
LENS PARA BA | [81:3] RW NA LENS parameter buffer read base 
SE_RADDR address, 8B align 


CIEL LS o E 


8.2.5.3.18 DCAM1_VCH_BASE_WADDR 


0x0000105C (0x00000000) DCAM1_VCH_BASE_WA 


P |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


VCH_PATH_BASE_WADDR 


T 


e [sfe je eiee TSTS e e fo 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


VCH_PATH_BAS | [31:3] RW NA VCH PATH WRITE DDR base 
E WADDR address,8B align 


[eserves TR [RO [NA fo [Reseved 


8.2.5.3.19 DCAM1_PATH_BUSY 


Se EEE 2 ed EEE ee cd 
ms T 


Reserved 


- T 


E BEE 
porn 


PATH_BUSY 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena oa o a o fea 


Y 


eneas] [eo a o o 


SY 


8.2.5.3.20 DCAM1_PATH_STOP 


SC RE ed 2 de HEHE 
Teme 


Reserved 


ne TR 
mea TTT TTT TTT TT 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2112 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


D SPREADTRUM SL8541E Device Specification 
DIU UU EDHE RG EH EH EH EHS) 


B O O 


PATH_STOP 


Field Name Type | Set/Cle | Reset Description 
ar Value 
pma [RO [NA fo [Reema OOOO 


P 
P 


enpas [itr ew a S G T 


OP 


8.2.5.3.21 DCAM1_MIPI_CAP_CFG 


Cen Ts [ol] [7 [=] s[*[s [2 [al] HEE 


MIPLCAP_ 
DECI_Y 


R 
SEN MIPI_YUV_ MIBI DATA | BAYER M Ge 
SC TYPE S _BITS ODE z 


E SES / 


Reserved 


MIPI_CAP_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena [ora [RO [WA o fea 
meL car oec [rsa aw [na fo [owo i 
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Y direction decimation factor 
0: Disable 


MIPI_CAP_DECI_ | [17:16] | RW NA Only for YUV: 
X X direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 


ETT T CT 


MIDI vUN TYPE YUV sequence of sensor data: 
0:YOU0Y1V1 
1:YOVOY1U0 
2:U0YOVOY1 
G a VOYOUOY1 


CAD MIPI MOD k : continuous capture 
E 0: only capture one frame 


MIPLHREF SEL | [5] |Rw (NA |o "ehed hvalid; O:only check dvalid; 


MIPI_DATA_BITS | [4: 3] RW NA 00:8bits 
01:10bits 
10:12bits 


BAYER_MODE [2: 1] RW NA sensor bayer pattern mode: 
2'b00: mode 0; Gr,R,B,Gb 
2'b01: mode 1;R,Gr,Gb,B 
2'b10: mode 2;B,Gb,Gr,R 
2'b11: mode 3;Gb,B,R,Gr 


(eng JI NA fo Reseves 


8.2.5.3.22 DCAM1_MIPI_CAP_FRM_CTRL 


0x00001104 MIPI_CAP_FRM_CTRL(0x0000000F) DCAMI ap ECAP _ ER 


Ca ao [a EE EE EE Tan 


Reserved LINE_AEM_PRE DDR_WR_ROW_CNT_THR 


MIPI_CAP_ 
FRM_DECI 


MIPI_PRE_SKIP_CNT 
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MIPI_CAP_FRM_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


LINE_AEM_PRE [27:24] | RW line number of fake eof before true pee ee) 
for loading grid table 


DDR WR ROW | [23:12] | RW NA threshold of wr row cnt , notice isp if 

CNT THR cnt is greater than this section; 
mipi_cap_st_y < ddr_wr_row_cnt_thr 
<= mipi_cap_end_y 


MIPI_CAP_FRM_ | [11:6] The counter is for the frames, which 
CNT CAP issues to the next modules. 


BEE | CAP_FRM_ | [5: 4] 00:no deci 

01:1/2 

10:1/3 

11:1/4 
Ee al a Sc 
CNT frames. 


8.2.5.3.23 DCAM1_MIPI_CAP_FRM_CLR 


0x00001108 MIPI_CAP_FRM_CLR(0x00000000) Rina Ana 


-6TnTSTSTSTTSTSTST STT] 


Reserved 
ee PS ce 
Reset | oo | o | of ofofo}o}ofofo}o}ofofo| oa 
ei fisjjisjijujiofjojejz|sjs|ajsjeļifo 


= 


MIPI_CAP_FRM_CLR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


MIDI CAP EHM If this bit is EE ec the frame-counter will be 
CLR "0" at the next frame start, and then 
this bit is self-cleared by HW. 
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8.2.5.3.24 ` DCAM1_MIPI_CAP_ST 


fe EEE 2 Ed ee ed 
KE my 


Reserved MIPI_CAP_ST_Y 


EC BCS 
Ta TSTS TSTS TSTS TSTST 


MIDI CAP START 


Field Name Type | Set/Cle | Reset Description 
ar Value 


emn feao a o fea 


MIBI CAB ST Y | [28: 16] Start Y position N-1,2 align ‚should be 
even 


(ees [neva [RO [WA S E 


MIBI CAP ST X | [12:0] Start X position N-1,2 align ,should be 
even 


8.2.5.3.25 DCAM1_MIPI_CAP_END 


Se EES EE ed 2 ed Ec 


Reserved MIPI_CAP_END_Y 


MIPI_CAP_END 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(ees [ora [RO [WA [0 ëss 


MIPI CAB END | [28: 16] ee ee End Y position N-1,should be odd 
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esenea [S10 [RO [NA EE 


MIPI_CAP_END_ | [12: 0] RW NA Oxff End X position N -1,should be odd, cap 
A size must be 4-pixel align 


8.2.5.3.26 DCAM1_MIPI_CAP_WORD_CNT 


0x00001114 MIPI_CAP_WORD_CNT(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 


Reserved 
Ke e 
KAREN EAR EAR EAR EAR 
ei Ee 


DCAM1_MIPI_CAP_WOR 
D_CNT 


MIBI CAP WORD NUN 


KH ENEE 
CEE HRH RER H HHH 


MIDI CAP WORD CNT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tema [isi vai [RO [WA [0 [Resend SSCS 


MIDI CAP WOR | [15: 0] NA [15:0]:raw image byte cnt 
D_NUM 
8.2.5.3.27 DCAM1_MIPI_CAP_HEIGHT_SIZE 


0x00001118 MIPI_CAP_HEIGHT_SIZE(0x00000000) maa ie dee 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved MIPI_CAP_HORI_CNT 
Pe TSTST TSTS TSTS TSTS e || 


MIDI CAP HEIGHT SIZE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lengt ëss [WA [0 Jess 
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MIPI_CAP_HORI | [28: 16] NA width cnt in one frame,update value 
_CNT only when sensor_eof or frame_err or 
line_err asserts 


MIDI CAP VERT | [12: 0] NA height cnt in one frame, update value 
_CNT only when sensor_eof or frame_err or 
line_err asserts 


8.2.5.3.28 DCAM1_IMAGE_DT_VC_CONTROL 


DCAMO IMAGE DT Ge ; CONTROL(0x00000000 | DCAM1_IMAGE_DT_VC_ 
0x0000111C CONTROL 


fe Ee Ee EIERE EREEEN 


Reserved IMAGE VC 
Te JE "a 
Pest | ofofofofoefofojefoejoefefoejofefef. 
r TS Ta Ta ls n TnS TS) STS laas 


IMAGE M 


Reserved IMAGE_DATA_TYPE Reserved ODE 


DCAM1_IMAGE_DT_VC_CONTROL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


IMAGE_VC [17:16] | RW virtual channel to Samet era valid when 
image_mode== 


[sewed HEH [RO [NA [O[ Reseed o ooo 


IMAGE DATA T  } [13: 8] RW NA data type to match, valid when 
YPE image_mode==1 


"ees JE [RO [WA [0 [Reserves —SSCSC~*”d 


IMAGE_MODE [1: 0] RW NA VC3_mode 
00:no Image data transfer 
01:image data transfer via data type 
10:image data transfer via virtual 
channel 
11: fobidden 


8.2.5.3.29 DCAM1_MIPI_LREDUNDANT 


0x00001128 MIPI redundant signal(0x00000000) SEKR 


Reserved 


CR EEE STT] 
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Res 
IDILECC IDI DATA TYPE 


E 


MIPI redundant signal 


We TE Uer a 1. RT 
ar Value 

feseved [nisi [RO [NA T oOo 

eco [tei [RO T T O 

LERSCH [RO [NA fo poonam = 

POLHEADEREN fio fro [na fo _]IOLHEADEREN =i 


8.2.5.3.30 DCAM1_MODE 


C Ja Jole le e [= [|= [= eae e r pe 
Dem [a 


Reserved 


Ea 


DCAM1_MODE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea foa o TRT 


Ti _ADDR_N |[2:1] when in slow motion mode, num of 
address will be used next round. When 
in normal mode,always use the 
BIN_PATH_BASE_WADDRO 
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DCAMO_ MODE RW NA 0: normal mode; 1:slow motion mode, 
only effect binning path base waddr 


8.2.5.3.31 DCAM1_BIN_BASE_WADDR1 


0x00001144 BIN_PATH_BASE_WADDR1(0x00000000) SE 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | BIN_PATH_BASE_WADDR1 

[| Reset | o | o | o tee tee ee tee elek 
œ TS Ta Ta ee ae Ee 
| Name | BIN_PATH_BASE_WADDR1 
Te a 
| Reset} of of otof}ototo{ofolol|> |% t E 


BIN_PATH_BASE_WADDR1 


Field Name Type | Set/Cle | Reset Description 
St Value 
BIN_PATH_BASE | [81: 3] RW NA FRM_ADDR_BIN, for binning path raw 
_WADDR1 data, 8B align 


CIEL [m o E 


8.2.5.3.32 DCAM1_BIN_BASE_WADDR2 


0x00001148 BIN_PATH_BASE_WADDR2(0x00000000) gania a 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | BIN_PATH_BASE_WADDR2 

Pest | ofofofofeoefoefojefoejofefoejolefef. 
œ TnS Ta Ta Ins Tn TnS TS TSTS Taa ST 
| Name | BIN_PATH_BASE_WADDR2 
[wef JN OS w o ëO 
Pest | ofojofofloejofoleoejofo|o j o | > WW 


BIN_PATH_BASE_WADDR2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


BIN_PATH_BASE | [31:3] RW NA FRM_ADDR_BIN, for binning path raw 
_WADDR2 data, 8B align 
eog [Ro |m fo [Reem CS 
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8.2.5.3.33 DCAM1_BIN_BASE_WADDR3 


0x0000114C BIN_PATH_BASE_WADDR3(0x00000000) 


5 ER Ed Ee 2 Ee Ee Tas T 
| Name | BIN_PATH_BASE_WADDR3 

me ee ee ES ESERESESER 
ee TSTST TSTS TSTS TSTS TSTST 
| Name | BIN_PATH_BASE_WADDR3 
"rel 
me [TTT TTT TTT 


DCAM1_BIN_BASE_WAD 
DR3 


BIN_PATH_BASE_WADDR3 


Field Name Type | Set/Cle | Reset Description 
al Value 
BIN_PATH_BASE | [31:3] RW NA FRM_ADDR_BIN, for binning path raw 
_WADDR3 data, 8B align 


feseved [ea [o [WA o fea SSSC=“‘*d 


8.2.5.3.34 DCAM1_IP_REVISION 


C Ja [oee] e e ee e er e 


Reserved 


Ea ea ee 
Peset | o f ofofofejoefofefefofefefjoefefefo 
œ Lslwlnieiolwalsteilelstislslvie 


IP_REVISION 
me e oe e e 


IP_REVISION 


Field Name Type | Set/Cle | Reset Description 
ar Value 


emna feao a L 


IP_REVISION [15: 0] NA 0x400 ip revision 
[15:8]: major version number 
[7:0]: patch number 
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8.2.5.3.35 DCAM1_FULL_PATH_STATUS 


0x00001184 FULL_PATH_STATUS(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


FULL_PATH_STATUS 
Eege 
œ TS Ta Ta ls n TnS TS TSTS Ta TS T 


FULL PATH STATUS 


RH S 
me [TTT TTT TTT 


DCAM1_FULL_PATH_ST 
ATUS 


FULL_PATH_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 
FULL_PATH_STA | [81: 0] NA read FULL_path signals for convenient 
TUS debug 


8.2.5.3.36 DCAM1_BIN_PATH_STATUS 


0x00001188 BIN_PATH_STATUS(0x00000000) GE EN 


CR p EEEE EEEE ee 
Con 


BIN_PATH_STATUS 
Tre Lil a eC 
œ Lslwlnteiolalsteilelstislslvie 


BIN_PATH_STATUS 


w OQ v 
me | o [e e e e e e e e e e e e e e 


BIN_PATH_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


BIN_PATH_STAT | [81:0] NA read BIN_path signals for convenient 
US debug 


8.2.5.3.37  DCAM1_AEM PATH STATUS 
0x0000118C AEM_PATH_STATUS(0x00000000) PO T iion 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2122 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


ees TTT a eee eae eee 
[Name Poem raTH gras 
Les T 
Beet | TTT 


œ TS Ta Ta Ins Tn Tm] s TS TSTS Ta TS T 


AEM_PATH_STATUS 


w ooo S 
Peel PPP) PPP) PPP). 


AEM_PATH_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 
AEM_PATH_STA | [31:0] NA read AEM_path signals for convenient 
TUS debug 


8.2.5.3.38  DCAM1_VCH_PATH STATUS 


0x00001190 (0x00000000) DCAM1_VCH_PATH_STA 


EES ee 
Con TT ` 


VCH_PATH_STATUS 
"el 
Peel PP PPP PPP PP PPT, 
KEE 


VCH_PATH_STATUS 


A S 
Peel PPP da PP) PP PP), 


Field Name Type | Set/Cle | Reset Description 
ar Value 
VCH_PATH_STA | [31: 0] NA read VCH path signals for convenient 
TUS debug 


8.2.5.3.39 DCAM1_PATH_FULL 


fe EEE 2 EE ee Tas [aT 
Teme 


Reserved 


ne TR 
me TTT TTT TTT TT 
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i EAR R EE ER E 


E S 


PATH_FULL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


era [RO [NA o fe 
a BET 
AEM_PATH_FUL so path overflow or full 

L 


ET [im] feo a o Spanon 


FULL_PATH_FUL H Je M N y path overflow or full 
L 


8.2.5.3.40 DCAM1_BIN_CORE_CTRL 


0x00001200 BIN CORE_CTRL(0x00000000) DE 


| Bit__| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved 


Reserved 


BIN_CORE_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Iess [ora [RO [WA [0 ësst 
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BIN_RATIO [1] RW NA binning ratio, same in horizontal and 
vertical direction: 
1'b0: 1/2 binning; 
1'b1: 1/4 binning; 


8.2.5.3.41 DCAMO_BLC_BYPASS 


fe EEE Ee EE 2 ee Ta 
Teme 


Reserved 
ef OO 
Pest | o Jo [os Ce Ce Ce Ce e Ce e Ce eo 
E ROESER EES ESESES ES EES E 


SC Se 


Field Name Type | Set/Cle | Reset Description 
ar Value 
jin [RO [NA fo [Resoned oooO 
BLC_BYPASS fo) [Rw fna fo | shadow, 1: blc bypass; 0: blc work 


8.2.5.3.42 DCAM1_PATH_ENDIAN 


Cee [a [ols [= GEG GEG HEE 
Pome S 


e 
esot O EEA AEEA 


Reserved 


RER VCH_WEN | AEM_REN | AEM_WEN | BIN.WEND | FuLL we | Reserved 
SS DIAN DIAN DIAN IAN NDIAN 


ico 
path_endian 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


me T p fFesene ooo ooo 


VCH_WENDIAN = 10] path data endian adjust. 
when write data out: 
00: original:{A,B,C,D}, big endian 
(packed & half word) 
01:{D,C,B,A}, little endian (packed) 
10:{C,D,A,B}, little endian (half word) 
11:{B,A,D,C} 

AEM_RENDIAN lens path data endian adjust. 
when read data out: 
00: original:{A,B,C,D}, big endian 
(packed & half word) 
01:{D,C,B,A}, little endian (packed) 
10:{C,D,A,B}, little endian (half word) 
11:{B,A,D,C} 


AEM_WENDIAN [7: 6] lens path data endian adjust. 
when write data out: 
00: original:{A,B,C,D}, big endian 
(packed & half word) 
01:{D,C,B,A}, little endian (packed) 
10:{C,D,A,B}, little endian (half word) 
11:{B,A,D,C} 

BIN_WENDIAN [5: 4] BIN path data endian adjust. 
when write data out: 
00: original:{A,B,C,D}, big endian 
(packed & half word) 
01:{D,C,B,A}, little endian (packed) 
10:{C,D,A,B}, little endian (half word) 
11:{B,A,D,C} 

FULL_WENDIAN 112: 2] FULL path data endian adjust. 
when write data out: 
00: original:{A,B,C,D}, big endian 
(packed & half word) 
01:{D,C,B,A}, little endian (packed) 
10:{C,D,A,B}, little endian (half word) 
11:{B,A,D,C} 


Tena [ror [RO [WA [0 [Reserves oo Ooo 


8.2.5.3.43 DCAM1_AEM_PARA 


Cen [x [=|] Taan Lass Ts Ts 7] ol 


Reserved 
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SL8541E Device Specification 


ie 
M 8 
Reserved AEM_SKIP_NUM Reserved 


AEM_PARA 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ees TR [FO [NAO] SSCS 


WI = 


the AEM skip frame number of before 
AEM start working. If aem_skip_num is 
setto 0, there is no skip frame. This 
register is used for both single-frame 
and multi-frame mode. For single- 
frame mode, this skip counter will 
count to aem_skip_num and start the 
aem path hardware only once, while in 
multi-frame mode, the skip counter will 
work continously till the 
aem_mul_enable bit is set to 0. 


oma fea EES 


p all 


— Wgd 


8.2.5.3.44 DCAM1_BLC_ PARA RB 


AE monitor work mode. 


O:single frame mode. In this mode, the 
aem path will work only once, if 
software want to stat the single-frame 
mode, software need set this bit to 0, 
and set aem_sgl_start bit to 1 to start 
the hardware, after aem path hardware 
finish one time, hardware will stop, 
software need to write 1 to 
aem_sgl_start bit if it wants another 
aem operation. 

1: multi-frame mode. In this mode, the 
aem path will work periodly, if software 
want to start this mode, software need 
set this bit to 1, and set the 
aem_mul_enable bit to 1 at the same. 
if the software want to stop mutli-frame 
mode, should set the aem_mul_enable 
to 0. 


LSC module control 
0: work 
1: bypass 
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Se Ed Ee 2 ee Ee EEE 


Reserved BLC B PARA 


O a 
Pest TTT Ce ee 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


BLC B PARA BLC H PARA 


me [TTT 


BLC PARA HB 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng [ram [RO US TS 
[ES CRT CS SE 
fac Aparna Tei [Rw [NA So [aS T 


8.2.5.3.45 DCAM1_BLC_PARA_G 


Cen Jo [oee e EEE ee GOE 


Reserved BLC_GB_PARA 
Type PO DN 
| Bit Islolalelolalslextetstataztztxig 


BLC_GB_PARA BLC_GR_PARA 


mea [TTS TTT TTT 


BLC PARA G 


Field Name Type oe Reset Description 
Value 


pnn ROA 


BLC_GB PARA | [19: 10] hebben BLC calibration parameter for GB 
BLC_GR_PARA (ën |RW (NA fo [BLC calibration parameter for GR 


8.2.5.3.46 DCAM1_LENS_LOAD_ENABLE 


0x0000130C LENS LOAD _ENABLE(0x00000000) ae 
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Reserved 


SES EGE leede Ee eee 


ne TR 
mea [TTT TTT 
e pelete GOGO 


- o o 


LENS_LOAD_ENABLE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema papo [wa Jo 


Tu MUL_ENAB = ee 1 to this bit, will make hardware to 
start the multi-frame aem operation. If 
this bit is 1, aem path will continue to 
work, and if software want to stop the 
aem path, this bit must be set to 0. 

SCH SGL_STAR Set 1 to this bit, will make hardware to 
start the single-frame aem operation. 
Each time the software want to start a 
single-frame operation, this bit need to 
be set to 1 and this bit will cleared 
automatically by hardware. 


PARA_LOAD_EN WC Set 1 to this bit, will make the hardware 
ABLE to load new parameter from the 
external DDR memory (base address 
is defined in the 
LENS PARA _BASE_RADDR ) to 
internal LENS grid paremeter buffer 
after the current frame process end. 
Set 0 to this bit will not update the 
interal LENS grid parameter buffer 
If the internal grid parameter buffer 
don't need to be updated, set this bit to 
0, to decrease the power consumption. 


8.2.5.3.47 DCAM1_AEM_CFG_READY 


0x00001310 AEM_CFG_READY(0x00000000) eta See 


Pe Ee Ee EE EREESEN 
ene | = SS 


Reserved 
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Best HIE HIE 1 H E WR | T 
Be ESESESES ESA E 


m 


= 


AEM_CFG_READY 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ERC 


AEM_CFG_READ een 1 to this bit, then the hardware is 

Y informed that all the registers about 
aem path are configed ready. This 
registers need to be set after all the 
other registers of aem path configure is 
done. If this register is configed early 
than the the fake eof(define in the 
line_aem_pre register) , all the 
registers will be used in one frame 
later, otherwise the next frame the aem 
will not update the registers with the 
new one and all the new registers 
value will be used two frame later. 


8.2.5.3.48 DCAM1_LENS_GRID_NUMBER 


0x00001314 LENS_GRID_NUMBER(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 2s | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Ooo O oww S UO 


Reserved GRID_TOTAL_NUM 
Tye | 


GRID_Y_NUM GRID_X_NUM 


a HHE 


DCAM1_LENS_GRID_NU 
MBER 


LENS_GRID_NUMBER 


Field Name Type GE Reset Description 
Value 


renee L L Jo 
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GRID_TOTAL_N [26:16] | RW NA total number of grid, grid_num_t = 
UM grid_y_num * grid_x_num ,the max 
number is 1118 


GRID_Y_NUM [15: 8] RW NA The number of the grid in vertical 
direction in the lens area. 

GRID_X_NUM [7: 0] RW NA The number of the grid in horizontal 
direction in the lens area. 


8.2.5.3.49 DCAM1_LENS_GRID_SIZE 


0x00001318 LENS_GRID_SIZE(0x00000000) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


Reserved 
Tee E 
KAREN EAR EAR EAR EAR 
ei Is Ta lna TS [n lng TS Ts TS TS laa TS 


Reserved GRID_WIDTH 


K G H 
me [TSTST PhP Pl) PI] 


DCAM1_LENS_GRID_SIZ 
E 


LENS_GRID_SIZE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma ea po fo 


GRID_WIDTH GE pixel number of the same color ina 
grid. : the following width are 
supportted 
from 16x16 to 256x256 
note: the width and height in a grid 
area are the same, so there is 
grid_width only 


8.2.5.3.50 DCAM1_AEM_OFFSET 


5 EE Tass EE aas TS Ts Ta] 
KE S 


Reserved OFFSET_Y 
Type 
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AEM_OFFSET 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena ora o a TS 


OFFSET Y [28: 16] C r The offset for y on the statistic zone. 
ao [NA fo H 
OFFSET_X [12: 0] Rw [NA fo The offset for x on the statistic zone. 


8.2.5.3.51 DCAM1_AEM_BLK_SIZE 


Cen Jo [oee |e e e e e EE GEE 


AEM_AVG 


Reserved SHF 


Tve E ou 
Pest | ofofofofoefofofefoefoefefoejofefef. 
e Lslwlnieiolwalstezlelstislslvis 


BLK_HEIGHT BLK_WIDTH 


me |o oe e e e e e e E e e e e e 


AEM_BLK_SIZE 


Field Name Type ar Reset Description 
Value 


AEM_AVGSHF [17: 16] | RW r bits needs for the AE monitor total 
sum shift 

BLK_HEIGHT [15: 8] RW NA AE monitor block height, this field 
should be 2 pixels alignment 

BLK_WIDTH [7: 0] RW NA AE monitor block width, this field 
should be 2 pixels alignment 


8.2.5.3.52 DCAM1_LENS_LOAD_DONE 


0x00001324 LENS_LOAD_DONE(0x00000002) 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 
EJ EEE 


DCAM1_LENS LOAD_D 
ONE 


Reserved 


œ IS Ta Ta Ins Tn TnS TS TSTS Ta TS T 
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=- = o 


KE è = mm DE 
| Reset PS + 1: 1: 1: on no 


LENS LOAD DONE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


SKIP_NUM_STA "TA this bit indicate the Ee frame counter 
TUS of the SOF for the aem path 


G (a Ce L 
AEM_CFG_STAT aem_cfg_status is used to show that 
US the current registers configure is valid 

for next frame. After aem_cfg_ready is 
set to 1, If aem_cfg_status is 0, it 
means that hardware has accept the 
current register configure for the next 
frame, otherwise, the configure 
operation has missed the hardware 
receive software cmd window in the 
current frame, and the receive 
software cmd operation will do in the 
next frame. 
aem_cfg_status is meaningless in 
other case. 

AEM_BYPASS _F NA 0x1 this bit indicate the aem datapath is 

LAG bypass or not in current frame. when 
aem_skip_counter is not equal to the 
aem_skip_num. the current frame is 
skip and this flag is 1, if the 
aem_skip_couter is equal to to 
aem_skip_num, the aem path 
ee will do aem job and this bit is 

LENS LOAD FL NA this flag to show half of the lens 

AG parameters have been set to the 
parameter buffer at aem path initial 
process , after SW detect this bit is set 
to 1, then SW can start the new frame 
from sensor, after SW read this bit is 
valid, SW should write 1 to 
lens_load_clr bit to clear this bit. 
this flag is meaningless in other case. 


8.2.5.3.53 DCAM1_AEM_SKIP_NUM_CLR 


0x00001328 AEM_SKIP_NUM_CLR(0x00000000) DCAM A n iii 


Daas else [2 eee] ele 
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[Name PO esenres 
EE 


m 


Reserved 


doo Sr 
Hr Eiser 


oO 


AEM_SKIP_NUM_CLR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(ees [ora [RO [WA [0 Jee 


LENS LOAD FL | [1] WC NA write 1'b1 to this bit will clear the 
AG_CLR lens_load_flag. 


SKIP_NUM_CLR WC NA to clear skip number counter after stop 
aem which was in period work mode. 
Clear skip number counter to be Ab 
when set 1. 


8.2.5.3.54 DCAM1_APB_SRAM_CTRL 


0x00001380 (0x00000000) DCAM1 SE | SRAM_CT 


fe Ee STTS TT 
name | = 


Reserved 
H a 
Peset SS Bi | SES SES SES ES ES ES ee 
S a H 


m 


= 
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Field Name Type | Set/Cle | Reset Description 
ar ES 


APB_SRAM_CTR DR software access. 1: hardware 
L access. canbe 1 if only after config. 


8.2.5.4 Dcam1 Memory Address Map 


address———__[Name [Description | 
0x60801800~0x60801c07 | DCAM1_AEM_WEI_TABLE | DCAM1_AEM_WEI_TABLE 
0x60808000~0x6080bfff DCAM1_AEM_GRID_BUF | DCAM1_AEM_GRID_BUF 


8.2.5.4.1 DCAM1_AEM_WEI_TABLE 


Start Address: 0x60801800 
End Address: 0x60801c07 
129*36bits, totally 258 regs.last four address is actully register 


8.2.5.4.2 DCAM1_AEM_GRID_BUF 


Start Address: 0x60808000 
End Address: 0x6080bfff 
DCAM1_LENS_GRID_BUF 


8.2.5.5 MM_DCAM_AXIMMU_SLAVE Register Address Map 


Base address: 0x60800000 
Base address(Set Reg): 0x60801000 
Base address(Clear Reg): 0x60802000 


Ce 
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8.2.5.5.1 AXIM_CTRL 


0x00002000 AXIM_CTRL(0x00040601) AXIM_CTRL 


SE EE EES ehee ea ke ees eee 


- 8 ` 


S OGG 
Per [sjeel ele eie e e ee T 


K e | v | e 
Peset [Moi e | O on 


AXIM_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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ARQOS [24:21] |RW (NA |o | ARQOS, direct contig. 
RCH_VDB_STOP l 120) |RW Iva In [| Stop the read channel of AXI. 


WCH_VDB_STO [19] EE E Stop the write channel of AXI. 
AWQOS_THRD [18:16] | RW range: 1~7, threshold A increase 
GE to AWQOS | HIG 


AWQOS_HIGH [11: 8] GE value when ae 
axim_data fifo full 


eg CC E 


AWQOS_LOW [3: 0] awqos value when not 
(AWQOS_THRD/8) axim_data fifo full 


8.2.5.5.2 AXIM_DBG_STS 


fe EE 2 EE ee ed 
ms EE 


AXIM_DBG_STS 
w] ee e MANAO 
Pesa | ofofofofeoefoefojeoefoepojefoejolefe]o 
E eo a TEE 
o GG 


AXIM_DBG_STS 


KE 
wooo SSS 
mes o e E e E Ee E EE e E e E e 


AXIM_DBG_STS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


AXIM_DBG_STS | [31:0] 
Ee busy,wbus_busy,rch_busy,wch_ 
busy} 
wbus_busy:wr bus is busy; if 0,indicate 
current sended command has been 
responsed. 
wch_busy : wr channel is busy; if 0, 
indicate all need sended command has 
been responsed. 


8.2.5.5.3 CAP_SENSOR_CTRL 


0x00002008 CAP_SENSOR_CTRL(0x00000000) CAP_SENSOR_CTRL 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


Reserved 
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Best HIE NGO | AR) WEG | WR | T 
| bt Le elo KO E fleece 


SENSOR_FPGA_ Ge SENSOR_FPGA_P 


Reserved 


Pees To Toole] 


CAP_SENSOR_CTRL 


Field Name Type oe Reset Description 
Value 


SENSOR_FPGA_ ea p Eeer sensor reset for FPGA test. 
RST 


CTRL L 


SENSOR_FPGA_ | 12: 0] KEE sensor power down for FPGA test. 
PD 


8.2.5.5.4 AXIM_WORD_ENDIAN 


Ten Jor [oo [eee e [l= [= [= [a [me] HEE 
ame 


ee 
EI Oo E E E H EES ES EES 
KACA 


oo 


= 
fee fe 


Reserved 


AXIM_WORD_ENDIAN 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena [ora [RO [WA [0 fea 


AXI RHD WORD | [1] RW NA 64bit AXI data read word endian. 
ENDIAN 1: little endian; 0: big endian 
AXI WR_WORD_ | [0] TRW (ww |o ` | 64bit AN data write word endian. 
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ENDIAN 1: little endian; 0: big endian(SW need 
to set this to 1 if want to load 
image in specific software.) 

8.2.5.5.5 MMU_CTRL 


Ce EES Ee e ee ec 


Reserved 
ef o SSS S SS 
Pest | ofofofofoefoefofoefoefoefoefefoefoefefe 
ER ER e e e EES EE 


m 


za 


MMU_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


era [ro [ma [o [asema CS 
MMU_AUTO_CO | [1] WC NA mmu auto shadow, when next frame 
PY start, then shadow new register to RTL 
MMU_FRC_COP WC NA mmu frc shadow, when config, shadow 
Y immediately. 


8.2.5.5.6 MMU_EN 


REES 
Ce EE Ee e e ee GE HEE 


Reserved 
me R 
Pest | of ofofofoefefofefefofoefefofefefo 


GE e e E a O R 


- r 
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Tee [| EE [re [ro Dw Te 


mmu enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena [eres [RO [mA fo | COC 


r 


Iess JE IS [wa fo CSCS 


mmu_vaor_bypas | [4] RW NA mmu_vaor_bypass_en==1, vaor 

S en happened,the system will bypass this 
command, not record the addr and 
generate interrupt. 
mmu_vaor_bypass_en==0, vaor 
happened,the system will send a 
default addr, record the addr and 
generate interrupt. 


mmu_rotation_en | [8] RW NA 0x1 Mmu rotation enable,when it is 
enable,then the mmu can adopt the 
mst rotation cmd 


CE T EL fo PT 


mmu_cg_en [1] RW NA 0x1 mmu hardware clock gate enable 
1: clock can be disable by hardware 
0:clock cannot be disable by hardwave 


Traces [for [RW [NA [0 _[OypassivasPA 


8.2.5.5.7 MMU_UPDATE 


0x00002104 Update(0x00000000) MMU_UPDATE 


Ka p | es [ee | [eee ee ee) 


Reserved 
w o SSS S S S 
Pest SSES SES SS ES ES Ee | 


| bt Le Del ie to fleece let EEE) 


mm 
Reserved u_cl 
r 


(oe 
rea e TTT TTT 


Update 
Field Name Type | Set/Cle | Reset Description 
ar Value 
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a D 


mmu_clr when the pagetable is updated, the tlb 
should be clr;the bit[5:0] is clr the read 
channel tlb buf;the bit[6] clear the write 
channel tlb 
jpg_mmu:when the pagetable is 
updated, the tlb should be clr;the 
bit[2:0] is clr the read channel tlb 
buf;the bit[5:3] clear the write channel 

tlb 


8.2.5.5.8 MMU_MIN_VPN 


Se EES Ee 2 Ee cc 
ms [Oe 


Reserved mmu_min_vpn 
Dr EE. N. > 


mmu_min_vpn 


res |o TTT TTT T 


mmu minimum vpn 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eserves [rai [RO [NA TS 
CIS. R a 


8.2.5.5.9 MMU_VPN_RANGE 


Ten Jor [oo [= [=] or [os [es [== [ [a [lolol oe, 


mmu_rang 
e_vpn 


Reserved 


t (isjjsji|ujiojojejz[s]s|ajsj2|ifo] 
| Name | mmu_range_vpn 
Type 


VPN max offset range 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


ema rajo a e 


mmu_range_vpn [17: 0] Ox3ffff Ee max offset range of vpn. The vpn 
offset must be in this range, otherwise, 
out of range interrupt will happen 
8.2.5.5.10 MMU_PT_ADDR 


mmu pagetable addr(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name Peed | mm pe | 


mmu_base_ppn 


œ K K KH R KRL E E E R RE C R E 


mmu_base_ppn 


T 
me TTT TTT TTT TT 


mmu pagetable addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


a e 
mmu_base_ppn [20: 0] a ppn of pagetable location base 
addr in DDR, the pagetable must be in 
aligned with 4k in DDR 


8.2.5.5.11 MMU_DEFAULT_PAGE 


5 EE Ee asla ee cc T 
"est Ee 


Reserved mmu_default_ppn 


œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


mmu_default_ppn 


T 
me |o Je o e e e e e e e e e e e e T 


default ppn 
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— a va SS 
oe E C a 


mmu_default_ppn | [20: 0] the default physical address, when 
mmu interrupt happen, this address will 
be sent the corresponding AXI 
command channel 


8.2.5.5.12 MMU_VAOR_ADDR_RD 


first out of range vpn(0x00000000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | ea OOOO ëO 


ES O n 
Peset [AN SO Ne TNR «| jeej 
EREM 


Reserved mmu_vpn_vaor_rd 


mmu_vpn_vaor_rd 


Perl PPP PPP PP PhP PPT 


first out of range vpn 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ee Ea a 


d 


8.2.5.5.13 MMU_VAOR_ADDR_WR 


Ten [a [oo [= [x [|] [= [= [= [a [mle] HEE 
C 


Reserved mmu_vpn_vaor_wr 
Type PO O 


mmu_vpn_vaor_wr 


"el 
me TTT TTT TTT TT 


œ TS Ta Ta ls n nma] s TS TSTS Ta TS T 


first out of range vpn 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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8.2.5.5.14 MMU_INV_ADDR_RD 


Se EE Ee 2 ee ec cd 


Reserved mmu_vpn_inv_rd 
Type PO 
am Ts lna [na ls [n]a] s Tales laal] 


mmu_vpn_inv_rd 


Les TCC AN NN 
Peset | o | of of ofofofotofotofotojotote]o 


MMU_INV_ADDR_RD 


Field Name Type S Reset Description 
Value 


mg a I p 
Ce eS BEEN 


8.2.5.5.15 MMU_INV_ADDR_WR 


0x00002124 MMU_INV_ADDR_WR(0x00000000) MMU_INV_ADDR_WR 


mmu_vpn_inv_wr 


O 
KA rr DEED 
HEEL 


mmu_vpn_inv_wr 


R T S 
me [o e Jo o TTT TTT T 


MMU_INV_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Temna EE 
CE rnn ban n anp 
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8.2.5.5.16 MMU_UNS_ADDR_RD 


Pe Ed EE EE Lass TSTS 
ms a 


Reserved mmu_vpn_uns_rd 


e CH 
SISOS SSS SSS > SEER 
EE ed EDERAL ESE 


mmu_vpn_uns_rd 


Les PUN 
Best ie ele teil teil teieleletx 


MMU_UNS_ADDR_RD 


Field Name Type SE Reset Description 
Value 


CE Je 
Ce <a 7 ann 


8.2.5.5.17 MMU_UNS_ADDR_WR 


fe EE 2 Tsa ee TSTS Ta] 


Reserved mmu_vpn_uns_wr 
Type PO HT 
| Bit TS Ina [na lS [n]a] s als slalu 


mmu_vpn_uns_wr 


m| O SANA o S 
Peset | o |o E HHEH EHH HD HHEH H) 


MMU_UNS_ADDR_WR 


Field Name Type SE Reset Description 
Value 


Kn esn rann (a pE 
oo a 


8.2.5.5.18 MMU_MISS_CNT 


SC Ed ed 2 de HEE 
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| Name RE 
Tve E 
Peset ERCA E E E 


mmu_cnt_miss_wr mmu_cnt_miss_rd 


Peel PPP) PPP PPP?) 


œ TS Ta Ta Ins Tn TnS TS STS Ta TS T 


mmu miss statistics 


Field Name Type | Set/Cle | Reset Description 
ar Value 


cae e e 
mmu_cnt_miss_w | [15: 8] cleared ae mmu_miss_cnt_clr, will 
r keep on 16'hffff, when the num of miss 
is bigger than 16'hffff, 
mmu_cnt_miss_rd | [7: 0] NA cleared by mmu_miss_cnt_clr , will 
keep on 16'hffff, when the num of miss 
is bigger than 16'hffff, 


8.2.5.5.19 MMU_PT_UPDATE_QOS 


pagetable update qos(0x00000000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name Pee O 


Reserved 
e 
Peset (A 
EE 
Pest | o fo | o fo fo fo |e | o | 


pagetable update qos 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma srr [RO [wx fo 


mmu_pt_update_ | [3:0] ae qos used for the mmu read ddr to 
qos update the pagetable , 


8.2.5.5.20 MMU_VERSION 


0x00002138 MMU VERSION(0x00000100) MMU_VERSION 
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Sans EE leede Ee eee 
| Name | ene 
e E 
Peset | o f ofofofejoefofefjefofefefofefefo 


œ Lslwlnieiolwalsteilelstislslvie 


mmu_version 


w ooo S 
Peel PPP) PP ml PPP PPT. 


MMU VERSION 


Field Name Type | Set/Cle | Reset Description 
ar Value 


CIO II 


[15: 0] E) 0x100 ee register indicates the version of 
this IP 


8.2.5.5.21 MMU_MIN_PPN1 


REECH 
fe ERE Ee EE ee ed 
ms T 


Reserved 
me R 
Pest | of ofofofoefefoefefefofefefoefefefo 
EE 


Reserved mmu_min_ppn1 


mmu mini ppn1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng [ee [RO [NAO 
CE NEE 


8.2.5.5.22 MMU_PPN_RANGE1 


Se Ed EE EE LaTsTs Ts sn TS 
Pome [Cd 


Reserved 
| Type E 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2147 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


Best HIE HIE 1 H E WO | T 
œ Le E ERO ERL E R E R R RH E E EEE 


Reserved mmu_range_ppn1 


RW 


PPN range) 


Field Name Type ee Reset Description 
Value 


RE E 
mmu_range_ppn1 | [11:0] Oxfff EE max offset of ppn. The ppn offset 
must be in this range, otherwise, out of 
range interrupt will happen 


8.2.5.5.23 MMU_MIN_PPN2 


Ten Jo [oo [= [m= [|] [= [= [la [mle] HEE 
Pome 


Reserved 


œ» Le vloteiolalsteilelstislslvie 


Reserved mmu_min_ppn2 


Ce | ` 
KEES ES E ESKSESERESESESESESESESER 


mmu mini ppn2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng oa [RO NAO 
E Era TAC Ton 


8.2.5.5.24 MMU_PPN_RANGE2 


Ten [a [oo [= [= [= | [l= [= [lx [mo] HEE 


Reserved 


ne TR 
mea [TT TTT 
TSTS TS TTS TSTS TSTS TSS TT 
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PPN range2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


SREL 
mmu_range_ppn2 | [11:0] RW NA Oxfff the max offset of ppn. The ppn offset 
must be in this range, otherwise, out of 
range interrupt will happen 


8.2.5.5.25 MMU_VPN_PAOR_RD 


MMU_PAOR_VPN_ADDR_RD(0x00000000) 
| Bt | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name Lee O 


Reserved mmu_vpn_paor_rd 
Tye PO HT 
LBS Ina [na lS [n]a ls als slalu 


mmu_vpn_paor_rd 


Peel PPP PPP PP PPP Pl), 


MMU_PAOR_VPN_ADDR_RD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Ea ese 


d 


8.2.5.5.26 MMU_VPN_PAOR_WR 


Cen [a [so [= [or [os] sals TSTS La] 
ms L 


Reserved mmu_vpn_paor_wr 


O 
Pest Lee Ce Ce e e 
œ TS Ta Ta ls Tn TnS TS TSTS Ta TS T 


mmu_vpn_paor_wr 
Te PO 
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Reset | o | o fo fofofofofofo}o]}o]o}ofeofo]o| 


MMU_PAOR_VPN_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Gn 


WT 


8.2.5.5.27 MMU_PPN_PAOR_RD 


Cen [|= [= [ [= [e es ee e Ts lel ope 
Le 


Reserved 


MMU_PAOR_PPN_ADDR_RD 


Field Name Type ewe Reset Description 
Value 


feat fara sfx fo 


d 


8.2.5.5.28 MMU_PPN_PAOR_WR 


5 EE 2 ed EE 2 ee nas La] 
ms T 


Reserved 


[aa TT 
Peset | o leet tee tee tee tee ee 
E H 


Reserved mmu_ppn_paor_wr 


MMU_PAOR_PPN_ADDR_WR 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


O ieee 


wr 


8.2.5.5.29 MMU_REG_AU_MANAGE 


Cen Jor [ooe e [e J Jes Je e e nas aT 
KEES 


"e 
Perl PPP PPP) PPP p>. 
re peee e testes faite 


m 


E 


Reserved 


mmu register authority manage 


Field Name Type IW Reset Description 
Value 


sae oa 


mmu_reg_auth — the authority of all mmu 
register , except MMU_UPDATE, 
which can be write 
1: unsercure APB can rd&wr those 
regs, O0:unsercure APB cannot rd&wr 
those regs 


8.2.5.5.30 MMU_STS 


Cen [= [oo [= [= [or [os [os laas [lolol ee 
KC 


Reserved 


Lee) 
E E EE 
er Le fiaj UUE ie {els | a] s | 2/4 | 


mm | mm | mm | mm | mm | mm | mm | mm 
Reserved u.p lup Luv Luv LU u LU ui Juu |] uu 
aor | aor | aor | aor | nv nv ns ns 
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HE3 H 0 HRH RH RE 


MMU_STS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


SE 

mmu_paor_rd [7] write a address matches no 
channel, MMU_OFR_ADDR.* H 
records the address 

mmu_paor_wr read virtual address matches no 
channel, MMU_OFR_ADDR_* W 
records the address 

mmu_vaor_rd [5] NA write virtual address matches no 
channel, MMU_OFR_ADDR_* W 
records the address 


mmu_vaor_wr [4] NA read virtual address matches no 
channel, MMU_OFR_ADDR_* R 
records the address 

mmu_inv_rd [3] NA unsecure 
read, MMU_UNSECURE_* W records 
the address 


mmu_inv_wr [2] NA unsecure 
write, MMU_UNSECURE_*_R records 
the address 

mmu_uns_rd [1] NA unsecure read, MMU_INVALID_* W 
records the address 

mmu_uns_wr NA unsecure write, MMU_INVALID_* H 
records the address 


8.2.6 Application notes 


8.2.6.1 DCAM register configure sequence 
When intialize, configure sequence is shown below: 


1. First configure aem related segment for previous start of DMA read. 

2. Then configure PDAF position table and LENS weight table by APB bus. 
3. Then configure “apb_sram_ctrl” to 1. 
4 


Then configure sensor related segment, which are always not changed after DCAM is 
launched. 


Then configure other registers. 
When all registers are configured done, first configure all of the “frc_copy” to 1,. 


7. If aem path is enabled, first check "ens load Tag" to be ‘1’,then configure “cap_eb” at last 
to start the system; otherwise wait “lens_load_flag” to be ‘1’. If aem path is disabled, 
ignore ‘lens_load_flag’ check. 


on 


When DCAM is stilling in the running, registers related to specific sensor are not allowed configured 
dynamiclly. ‘frc_copy’ is not allowed to configure again. ‘Auto_copy’ strategy is adopted, when 
shadowed register is configured done, config relevant “auto_copy” to make sure configurations can be 
shadowed into next frame. 
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8.2.6.2 DCAM RESET configure sequence 


As figure Figure 8-10 shown, DCAM has 4 software reset sources: rst_dcam_all_soft, rst_dcam0_soft, 
rst_dcam1_soft, rst_axim_soft. 


Reset is needed in the following occasions : 


@ DCAMO or DCAM1 is abnormal 
@ DCAMO or DCAM1 normal restart , 
@ DCAM restart 


8.2.6.2.1 Decam0 or DCAM1 is abnormal 


Take DCAMO as an example, when path_ovf, lens_load_err_int, aem_hold_ovf, cap line err. 
cap_frm_err happens, reset is needed. But DCAM1 and AXIM cannot be affected. So the reset steps 
are as followed: 


1) set full/bin/aem/pdaf/vch2/vch3 path stop 
2) check full/bin/aem/pdaf/vch2/vch3 path busy until all return to level 0 
3) Set rst_dcam0_soft. 
4) Re-configure dcam0 registers and csi_host0 registers, 
(5) Set Cap eb to re-start dcam0. 
If overflow happens both in dcam0 and dcam1, set rst_dcam0_soft and rst_dcam1_ soft respectively 
as above instructed. rst_dcam_all_soft is no need to set. 
8.2.6.2.2 Dcam0/1 normal restart 


Take DCAMO as an example, if we want to switch the sensor connected to DCAMO when one frame is 
received, then the reset steps is as followed: 


(1) When cap sot Int interrupt asserts , configure cap_eb=0. 


(2) Check the path_busy until all return to zero after full/bin/aem/pdaf/vch2/vch3 path’s tx_dones 
are all received if enabled 


(3)  Setrst_dcam0_soft. 
(4)  Re-configure dcam0 registers, 


(5) Set cap eb to re-start dcam0. 


8.2.6.2.3 DCAM restart 
(1) When cap_sof_int interrupt asserts, configure cap_eb=0. 


(L 21 Check the path_busy until all return to zero after full/bin/aem/pdaf/vch2/vch3 path’s tx_dones 
are all received if enabled 


3) Check wch_busy until it return to zero 
4)  Setrst_dcam_all_soft. 
5)  Re-configure dcam0, dcam1, axim, mmu registers, 


6) Setcap_eb to re-start dcam0 or/and dcam1. 


8.2.6.3 DCAN_INT_STS Detail 
Table below shows dcam0 interrupt. More details should be seen in excel. 
Offset | RegName Bit FieldName Field Description 
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[31:25] | Reserved Reserved 

[24] mmu_int any mmu int 

[23] vch3 path tx done vch3 path tx done 

[22] vch2 path tx done vch2 path tx done 

[21] pdaf path tx done pdaf path tx done 

[20] awbm path tx done awbm path tx done 

[19] bin path tx done bin path tx done 

[18] full path tx done,means this path last wr 
full path tx done command has been sent. into AXI BUS 

[17] vch3 path end vch3 path end 

[16] vch2 path end vch2 path end 

[15] pdaf path end pdaf path end 

[14] awbm path end awbm path end 

[13] bin path end bin path end 

[12] full path end,;means this path is enabled- 
full_ Dat end >disabled 

[11] cap_frm_err Cap Im ert 

[10] cap_line_err cap_line_err 

[9] reserved reserved 

[8] reserved reserved 

[7] reserved reserved 

[6] current line counter meet 
isp_enable_pulse ddr_wr_row_cnt_thr to pre-start ISP 

[5] aem_hold_ovf aem hold overflow 

[4] dcam_ovf any path full 

[3] Camera Interface’s end of frame 
cap_eof indication to the next module 

[2] Camera Interface’s start of frame 
cap_sof indication to the next module 

[1] Sensor’s end of frame indication to 
sensor_eof Camera Interface module 

[0] Sensors start of frame indication to 
sensor_sof Camera Interface module 


Table below shows dcam1 interrupt. More details should be seen in excel. 


Offset | RegName Bit FieldName Field Description 
0x103c | DCAM1_INT_MASK_ | [31:25] | Reserved Reserved 
[24] mmu int any mmu int 
[23:22] | Reserved Reserved 
[21] vch path tx done vch path tx done 
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[20] awbm path tx done awbm path tx done 

[19] bin path tx done bin path tx done 

[18] full path tx done,means this path last wr 
full path tx done command has been sent into AXI BUS 

[17] reserved reserved 

[16] reserved reserved 

[15] vch path end vch path end 

[14] awbm path end awbm path end 

[13] bin path end bin path end 

[12] full path end,means this path is enabled- 
full_ Dat end >disabled 

[11] cap_frm_err cap_frm_err 

[10] cap_line_err cap_line_err 

[9] reserved reserved 

[8] reserved reserved 

MN reserved reserved 

[6] isp_enable_pulse isp enable pulse 

[5] aem_hold_ovf aem hold overflow 

[4] dcam_ovf any path full 

[3] Camera Interface’s end of frame 
cap_eof indication to the next module 

[2] Camera Interface’s start of frame 
cap_sof indication to the next module 

[1] Sensor’s end of frame indication to 
sensor_eof Camera Interface module 

[0] Sensor’s start of frame indication to 
sensor_sof Camera Interface module 


8.2.6.4 


DCAN_IF Shadow Registers 


Segment of every register is shadowed or not, please see the description of every segment of RW in 


excel. 


Vch3_path_eb, vch3_path_base_waddr 
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a Aen |} LE UU UU UU UU PUL L 


sensor_sof 
/pathO_sof 


Force_copy 


APB config 


Value! | Value2 | 
value L 


Internal value Valuel Y Value2 


Auto_copy 


APB config 
value 


Valuel Value2 


Internal value Valuel x Value2 


Figure 8-34 Illustration of force copy and auto copy 
Frc copy is used before system starts work, auto copy is used during the normal frame is accept. 


Channel write DDR address update sequence: 


In capture mode, there were two shadow copy mode. At the beginning, the force copy operation can 
update the frame address. After current transfer completed, the internal shadow frm_addr registers 
would be auto updated by hardware. 


VSYNC | | 


Sensor_sof 


Transf_done 


Frm_addr 
(accessed by APB) Addr 0 Addr 1 Addr 2 


Frm_addr 
(shadowed) Addr 0 Addr 1 Addr 2 


Force copy at the 


start Hardware will auto 


shadow the address after 
data transfer done. 


8.2.6.5 Software operation suggestion 


8.2.6.5.1 General procedure of data capture: 

Configure sensor via 12C, 

Enable DCAM_IF module and clear interrupt and set relative interrupt mask. 

Configure DCAM_IF global control register. 

Set shadow register, force copy at first time, and then auto copy after path_sof is suggested. 
Set cap_eb to start capture. 

Wait transfer done interrupt. 


Data store method, when endian is not set, the data handle, transfer and store is based on little endian 
mode, like figure shows below: 


Camera image path: 
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master 


full_path_waddr_base 


31 0 i 0 


B3 B2 B1 BO 
. ST LN) | B7 B6 B5 B4 B3 B2 B1 BO 
RAW: B7 B6 B5 B4 
B3 B2 Bl BO 
00. E -aeeeeeeeeeeeereeeeeeree rere B7 B6 B5 B4 B3 B2 B1 BO 
YUV: B7 B6 B5 B4 > 


Figure 8-35 Full/bin data capture 


Frm_addr_pdaf 


E 
Sensor - 
l master 


31 Ç 0 i 0 


Be EEE B7 B6 BS B4 B3 B2 B1 BO 
B7 B6 B5 B4 


Figure 8-36 PDAF type1/2 or other embedded data capture 
Frm_addr_pdaf 


Sensor - 
| master 


31 k 0 


B3 B2 BI BO > 63 
B7 B6 B5 B4 


0 
2'b00,p5[9:0],p4[9:0],p3[9:0],2'b00,p2[9:0].p1[9:0],p0[9:0] 


Figure 8-37 Path PDAF type3 extraction data capture 


8.3 JPG 


8.3.1 Overview 


This module implements JPEG image encoding and decoding module. The detail design information is 
presented below. 


8.3.2 Features 


e Support JPEG decoding, compliant with JPEG baseline profile, support YUV444, YUV422, 
YUV420, YUV411, YUV422R, YUV411R and YUV400 format, up to 64Mpixel, support 
YUV422 and YUV420 output; 

e Support JPEG encoding, compliant with JPEG baseline profile, support YUV422 and YUV420 
format, quality is adjustable, up to 64M pixel; 

e Support the ping-pong buffer for bit stream and YUV data; 

e Support slice level codec switch for JPEG; 

e Support YUV 2-palne and YUV 3-plane; 

e Support rotation, mirror and flip when encoding; 
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8.3.3 Signal description 


8.3.4 Function description 


The JPG’s module diagram is shown in below. 


VBUF. 
JPG 162X32 
AXI Domain JPG Domain 
DBUFO 
_AXI Rea E <> BSM aR VEND ap EXA BE 
216X24 BE 
Arbiter 
cas PBUF 0 
ri 
< S Save la <> MBO a DO e DCTIIDCT 
192X16 d 
Nees wa TBUFO/1 
ene K Regs 384X32 64X32 32X20 
384X32 


Figure 8-38 JPG Module Diagram 


As above diagram, the JPG includes an AXI fetch, an AXI save, a BSM, a VLD, a VLC, a 
DCT, an IDCT and a MBIO. 


8.3.4.1 JPEG Encoding 
The JPEG encoding is shown in below figure. 


Entropy Compressed 
WEE a FDCT > Quantizer }——?> Encoding E a Data 
Source Data d T 
Table Table 


Figure 8-39 JPEG Encoding 


In the encoding process the input component’s samples are grouped into 8 x 8 blocks, and each block 
is transformed by the forward DCT (FDCT) into a set of 64 values referred to as DCT coefficients. One 
of these values is referred to as the DC coefficient and the other 63 as the AC coefficients. 


Each of the 64 coefficients is then quantized using one of 64 corresponding values from a quantization 
table. No default values for quantization tables are specified in this Specification; applications may 
specify values which customize picture quality for their particular image characteristics, display 
devices, and viewing conditions. 


After quantization, the DC coefficient and the 63 AC coefficients are prepared for entropy encoding. 
The previous quantized DC coefficient is used to predict the current quantized DC coefficient, and the 
difference is encoded. The 63 quantized AC coefficients undergo no such differential encoding, but are 
converted into a one-dimensional zig-zag sequence, as shown in below. 
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DC ACHT AC07 
DCj-1 Ci 
See Blocki-1 Blocki EE 
DIFF = DCi - DCi-1 
AC70 AC77 


Differential DC Encoding Zig-Zag order 


Figure 8-40 DC and AC Coefficient 


The quantized coefficients are then passed to an entropy encoding procedure which compresses the 
data further. One of two entropy coding procedures can be used. If Huffman encoding is used, 
Huffman table specifications must be provided to the encoder. If arithmetic encoding is used, 
arithmetic coding conditioning table specifications may be provided, otherwise the default conditioning 
table specifications shall be used. 


The encoding data path is shown in below. 


VBUF 
au 
EEA o ooa cele Se 
CT DBUFO 
ays 216X24 BE 
Arbiter GÉIE 
AXI Writ SE Bu 216X24._ BE 
a "e Save Pee "LR MBIO f DCT 
A. We 
384X32 64X32 
MBUFT 
384X32 


Figure 8-41 Encoding Path 
When encoding, the active sub-module is MBIO, DCT and VLC, they are work in pipeline mode. 


vs | MBUFO(W) | MBUF1(W) MBUFO(W) MBUF1(W) MBUFO(W) 
MBUFO(R) MBUF1(R) MBUFO(R) MBUF1(R) 
DCT 
DBUFO(W) DBUF1(W) DBUFO(W) DBUF1(W) 
VLC DBUFO(R) DBUF1(R) DBUFO(R) 


Figure 8-42 Encoding Pipeline 


The encoding is started by SW, then HW enters pipeline mode, every macro step completes a MB 


encoding. As above, the MBIO, DCT and VLC are work at same time except head and tail, so it will be 


good performance. 
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8.3.4.2 JPEG Decoding 
The JPEG decoding is shown in below figure. 
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Eeer Sie > Dequantizer }——> IDCT m 
Data Decoding 
Reconstructed 
j I 
Table Table 
Figure 8-43 JPEG Decoding 
The decoding is inversed procedure of encoding. 
The encoding data path is shown in below. 
VBUF 
162X32 
AXIR 
_AXI Read BEE >  BSM LS VLD > ZB, e 
216X24_ BE 
Arbiter 
AXI Write -0 
f 
< Save E at MBIO a DÉI a IDCT 

192X16 

KE oa 

384X32 

MBUF 1 64X32 
384X32 


Figure 8-44 Decoding Path 
When decoding, the active sub-module is VLD, IDCT and MBIO, they are work in pipeline mode. 


VLD DBUFO(W) DBUF1(W) DBUFO(W) DBUF1(W) DBUFO(W) 

DBUFO(R) DBUF1(R) DBUFO(R) DBUF1(R) 

IDCT 

PBUFO(W) PBUF1(W) PBUFO(W) PBUF1(W) 

PBUFO(R) PBUF1(R) PBUFO(R) 

MBUFO(W) MBUF1(W) MBUFO(W) 
MBIO 

MBUFO(R) MBUF1(R) 


Figure 8-45 Decoding Pipeline 


The decoding is started by SW, then HW enters pipeline mode, every macro step completes a MB 
decoding. As above, the VLD, IDCT and MBIO are work at same time except head and tail, so it will 
be good performance. 


8.3.4.3 MCU Format 


MCU is Minimum Coded Unit, it is different depended on source or reconstructed data format. When 
encoding, MCU is for source data, it is only YUV422 format; when decoding, MCU is for reconstructed 
data, it can be YUV444, YUV422, YUV420, YUV411, YUV422R, YUV411R and YUV400 format. MCU 
define is below. 
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YUV444 MCU YUV422 MCU YUV420 MCU YUV411R MCU 
Y V Y Y Y Y 
Y Y Y 
Y 
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Y 
YUV411 MCU YUV422R MCU YUV400 MCU 
U V 
Y 
SAN Ehe äu Y 
Y 
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Block 


Figure 8-46 MCU Define vs. Data Format 


When decoding, the YUV444, YUV411, YUV422R and YUV411R reconstructed data will be 
transformed to YUV422/YUV420 data, the transformation is shown in below. 


YUV444 YUV422 ) YUV411 YUV422 


y Y IST y voi vee | y 
U V UIV U V U V 
YUV411R YUV420 
Y Y 
YUV422R YUV420 
Y Y | " Y 
Y s Y | " Y 
| v Y 
U V U| V 
U V 
UIV 
8x8Sample 4x8Sample 4x16Sample 16x8Sample 
Block Block Block Block 


Figure 8-47 MCU Transformation 


8.3.4.4 DCT/IDCT 
The following equations specify the ideal functional definition of the DCT and the IDCT. 
7 7 
1 (2x+1)utn (2y+1)vt 
DCT: Syu = sO) E Syx cos- e a | 


x=0 y=0 
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7 7 


1 (2x+1)un  (2y+1)v0 
IDCT: Syx = SH 2 Cu Cy. Syucos —— p cos T 


u=0 v=0 
After the DCT is computed for a block, each of the 64 resulting DCT coefficients is quantized by a 
uniform quantizer. The quantizer step size for each coefficient Sqyu 


is the value of the corresponding element Q,, from the quantization table specified. 

The uniform quantizer is defined by the following equation. Rounding is to the nearest integer: 

Svu, 

Qvu 

Sqvu is the quantized DCT coefficient, normalized by the quantizer step size. 

At the decoder, this normalization is removed by the following equation, which defines dequantization: 
Ryu = Ben x Qvu 

After quantization, and in preparation for entropy encoding, the quantized DC coefficient Sq 


Sdoo is treated separately from the 63 quantized AC coefficients. The value that shall be encoded is 
the difference (DIFF) between the quantized DC coefficient of the current block (DC which is also 
designated as Sqoo) and that of the previous block of the same component (PRED): 

DIFF = DC; — PRED 


And in preparation for entropy encoding, the quantized AC coefficients are converted to the zig-zag 
sequence. 


Sqyvu = round( 


8.3.4.5 Huffman Encoding 


DC coefficient is the difference between the current DC coefficient and the prediction, the difference is 
mapped to 2 fields, one is ‘SSSS’, it determines the bit number of difference; and one is ‘DIFF’, it 
indicates its value. The two’s complement difference magnitudes are grouped into 12 categories, 
‘SSSS’, and a Huffman code is created for each of the 12 difference magnitude categories. 


Table 8-1 Difference magnitude categories for DC coding 


SSSS DIFF values 
U U 
l -1,1 
2 -3,-2,2,3 
3 -7..-4,4..7 
4 —15..-8,8..15 
5 —31.-16,16..31 
6 —63..—32,32..63 
7 —127..-64,64..127 
8 —255..-128,128..255 
9 —511..-256,256..511 
10 —1 023..-512,512..1 023 
11 —2 047..-1 024,1 024..2 047 


The “SSSS’ is mapped to variable length code, 


Table 8-2 Luminance DC Coefficient Differences 
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3 
2 3 011 
3 3 100 
4 3 101 
5 3 110 
6 4 1110 
7 5 11110 
8 6 111110 
9 7 1111110 
10 8 11111110 


11 9 111111110 


Table 8-3 Chrominance DC Coefficient Differences 


0 2 00 

l 2 01 

2 2 10 

3 3 110 

4 4 1110 

5 5 11110 

6 6 111110 

7 7 1111110 

8 8 11111110 
9 9 111111110 
10 10 1111111110 


11111111110 


An example about luminance DC coefficient Huffman coding, 


Co i D 
din C 
( 
g ( 
St DC(0,0 q 
ep e 
Jo H d 
) ) 
) 4 
D 1 
C 4 A 
Va 150 d 
lue 
D ] - 
150 
C d 8 
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Co (11111 
de 0,1001 
0110) 


E ECH. zech 


ech sch ck EH 


Each non-zero AC coefficient in Zig-Zag is described by a composite 8-bit value, ‘RRRRSSSS’, the 4 
least significant bits, "GGG. define a category for the amplitude of the next non-zero coefficient in ZZ, 
and the 4 most significant bits, "RRRR’, give the position of the coefficient in ZZ relative to the previous 
non-zero coefficient (i.e. the run-length of zero coefficients between non-zero coefficients). Since the 
run length of zero coefficients may exceed 15, the value —RRRRSSSS’ = X’F0’ is defined to represent 
a run length of 15 zero coefficients followed by a coefficient of zero amplitude. (This can be interpreted 
as a run length of 16 zero coefficients.) In addition, a special value ‘RRRRSSSS’ = ’00000000’ is used 
to code the end-of-block (EOB), when all remaining coefficients in the block are zero. 


The magnitude ranges assigned to each value of SSSS are defined in below. 


Table 8-4 Categories Assigned to AC Coefficient Values 


10 


AC coefficients 


-31..-16,16..31 
—63..-32,32..63 


—127..-64,64..127 


—255..-128,128..25 


Wn 


The composite value, RRRRSSSS, is Huffman coded and each Huffman code is followed by 
additional bits which specify the sign and exact amplitude of the coefficient. 
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An example about luminance AC coefficient Huffman coding, 


If luminance AC coefficients in ZZ are: AC11~AC29 = 0, AC30 = 3, so the RRRRSSSS code is F/0 and 
(3/2, 3), the F/O indicates 16 zeros, (3/2, 3) indicates 3 zeros then 3. 


Based on following table, the F/0 will be encoded as ‘11111111001’, the (3/2, 3) will be encoded as 
‘111110111 11’, so the code for AC11~AC30 is ‘11111111001 111110111 11’. 


Table 8-5 Luminance AC Coefficients Fragment 


0/0 (EOB) 4 1010 

0/1 2 00 

0/2 2 01 

0/3 3 100 

0/4 4 1011 

0/5 5 11010 

3/2 9 111110111 

3/3 12 111111110101 

3/4 16 1111111110001111 

3/5 16 1111111110010000 

F/O (ZRL) 11 11111111001 

F/1 16 1111111111110101 

F/2 16 1111111111110110 

F/3 16 1111111111110111 

F/4 16 1111111111111000 

F/5 16 1111111111111001 

F/6 16 1111111111111010 

F/7 16 1111111111111011 

F/8 16 1111111111111100 

F/9 16 1111111111111101 

F/A 16 1111111111111110 
8.3.4.6 Data Mapping 


JPG includes 2 data mapping, one is 1D mode, another is 2D mode. The compressed data is in 1D 
mode, the source or reconstructed data is in 2D mode. 1D is line structure, 2D is block structure, they 
are shown in below. 
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auer eer sd 
GI 
G HH H 
C H H 
CE H 
GHEH H 
C HLH H 
Sal T O O SS 
www eec H 
ow [sevmese i SCS 
oe [eem SSCS 
nom Less SSS 
oo ` Leena «i SCS 
oo Leen le 
foones [veer id SCS 
or Leem | 


SL8541E Device Specification 


2D Mapping 


Frame 
Y=addry 
X=addrx 


Offset=Y*pitch+X 


burst 


Frame" 


line 


pitch 


FrameN 
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un ` Leewen ` TI 


8.3.5.2 Register description 


8.3.5.2. 1 JPG_CTRL 


0x00000000 JPEG control register(0x00000000) JPG_CTRL 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 24 | 20 | 19 | 18 |17 | 16 


JPG_COWORK_M 


Reserved CULINE_CNT 


Dr E, mn ` 
[ Reset It poreo 
E EE 


EEN erv WR_SWT RD_SWT a 
CULINE_CNT 


JPEG control register 


Field Name Type | Set/Cle | Reset Description 
ar Value 


JPG_COWORK_ T 13] | RW the cnt of mcu meenet ___ ‚when cpp/isp 
MCULINE-CNT - sent the xline done pulse. 
If the value is 2,yuv420 , then acutal 
line is 2*16 = 32. 
If the value is 2,yuv422 , then acutal 
line is 2*8 = 16. 


JPG_COWORK_ | [12] RW NA work together with cpp, jpg can start 
EB work when cpp process one block line, 
needn't wait for cpp process whole 
frame 
ROT [11:9] RW NA Rotation 
Bit[11]: Flip enable; 
Bit[10]: Mirror enable; 
Bit[9]: Rotation 90 enable. 


(eng ‘ie [RO NA fo [Reseed 
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WR_SWT l 32bits WORD order mode when write, 
assume the write 32bits data is {BO, 
B1, B2, B3}, 


0: {BO, B1, B2, B3}; 

1: (BO, B1, B2, B3} {B3, B2, B1, BO}; 
2: {BO, B1, B2, B3} {B2, B3, BO, B1}; 
3: {BO, B1, B2, B3} {B1, BO, B3, B2}. 
Bx is 8bits BYTE. 

32bits WORD order mode when read, 


assume the read 32bits data is {BO, 
B1, B2, B3}, 


0: {BO, B1, B2, B3}; 


1: {BO, B1, B2, Ba {B3, B2, B1, BO}: 
2: {BO, B1, B2, B3} - {B2, B3, BO, B1}; 


3: {BO, B1, B2, Bai {B1, BO, B3, B2}. 
Bx is 8bits BYTE. 
AXI SWT ANI SWT [3] RW 1'hO 64bits AXI bus 


order mode, assume the accessed 
64bits data is {W1, WO}, 


0: {W1, WO}; 
1: {W1, W0} ` {WO, W1}. 
Wx is 32bits WORD. 


APB CTRL MEN (pi [Rw [na fo | APB BUS ctrl the inside mem 


ENC_EN [1] RW NA Encoding enable, 
0: decoding; 
1: encoding. 


emn [to [RW [RA o seG moue rable aove nan | 


8.3.5.2.2 JPG_MB_CFG 
Description: JPEG MB configuration. 
0x00000004 JPEG MB control register(0x00000000) JPG_MB_CFG 


GE EE 


y 
N erv MB_FORMAT Reserved MB_Y_MAX 
ed < 


JPEG MB control register 


Field Name Type | Reset | Description 
Value 
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a U 


— 5 


[28] R/W UV switch 
0: UVUV...; 
1: VUVU... 
UV_MODE [27] RW | (bü UV mode 
0: UV interlaced; 
1: UV separated. 


MB_FORMAT [26:24] | RW | 3’hO MCU format info 
3’b000 — 4:2:0 format 
3’b001 — 4:1:1 format 
3’b010 — 4:4:4 format 
3’b011 — 4:2:2 format 
3’b100 — 4:0:0 format 
3’b101 —4:2:2 rotation format 
3'6110 —4:1:1 rotation format 


"sbb S 
Ooi opeje peee 
pom [ea Jaw oe [erenn 


8.3.5.2.3 JPG_PITCH 
Description: JPEG pitch. 


Cen [a [oo [= [= [or [os [os laas [lolol [oe 


Reserved ver_duplicate_num 
Type 


| Name | Reserved jpg_pitch 
Type | we 


JPG_PITCH 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


(eng TH [RO [NA fo | OS 


Ver duplicate nu | [18:16] | RW NA num of lines to be duplicate /2 ,if last 
m block is 8x6,2lines to be duplicated,set 
2/2 = 1, work under non_cache path 


ma eapo a 


jpg_pitch [12: 0] YUV data storage pitch in memory, 
should be 16Bytes align. it is equal to 
image width normally. 


8.3.5.2.4 JPG_STS 
Description: JPEG status, debug only. 


EE ee 


Se BCMD_FIF | WCMD_FIF | AWFIFO_S | WRFIFO_S 
= Se ~ = AVE_STATE 
Ñ a“ Së Sn 


| Type | 


S Ñ RCMDFIFO | ARFIFO_S | RDFIFO_S | FETCH_ST 
EE _STS TS TA ATE 


| Type | 
En TT 


JPEG status 


Field Name Type | Set/Cle | Reset Description 
ar Value 
jay [RO [ma fo [Resened OOOO 


awen [ize (ro L | AXIAWREADYsaus =| 
wae [ten (ro [WA fo EE 


BCMD_FIFO_ST 1126: 25] NA SAVE B channel status 
S Bit[26]: full flag, active high; 
Bit[25]: empty flag, active high. B 
channel is done ,sw can read data from 
ssr safely 
WCMD_FIFO_ST | [24: 23] NA SAVE CMD FIFO status 
S Bit[24]: full flag, active high; 
Bit[23]: empty flag, active high. 
AWFIFO_STS [22: 21] AW FIFO status 
Bit[22]: full flag, active high; 
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WRFIFO_STS [20: 19] NA WR FIFO status 
Bit[20]: full flag, active high; 
Bit[19]: empty flag, active high. 


SAVE_STATE [18: 16] NA Fetch state machine info, 
0: IDLE; 
1: READY; 
2: WORK; 
3: WAIT. 
4.CHECK_CMD 


[sewed HEH [RO [NA [0 [Reserves oooO 
Tarren’ fo feo na fo | AKIARREADYsats OOOO 
ees T feo a fo Sainey sas o 


RCMDFIFO_STS | [7:6] NA FETCH CMD FIFO status 

Bit[7]: full flag, active high; 

Bit[6]: empty flag, active high. 
ARFIFO_STS [5: 4] NA ARFIFO_STS [5:4] RO 2'h1 AR FIFO 

status 

Bit[5]: full flag, active high; 

Bit[4]: empty flag, active high. 
RDFIFO_STA [3: 2] NA Read FIFO status 

Bit[3]: full flag, active high; 

Bit[2]: empty flag, active high. 


FETCH_STATE [1: 0] NA FETCH_STATE [1:0] RO 2'h0 Fetch 
state machine info, 
0: IDLE; 
1: READY; 
2: WORK; 
3: WAIT. 


8.3.5.2.5 JPG_ARPROT 


0x00000014 JPEG ARPROT define(0x0000001 2) JPG_ARPROT 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


Reserved 


LBS Ta Ta lS Tn als Tass laal] 
| Name | Reserved jpg_awprot jpg_arprot 


JPEG ARPROT define 


"Sot | Bt | Type [Setcie | Reset | Description | 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2173 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


eege ) SL8541E Device Specification 


a a 
pr (ES p s 


ipo awprot (15:31 [RW Tu TE define | 


8.3.5.2.6 JPG_INT_STS 


Cen Jor [ooe ee [e e Jes Ja e e a e e Ta 
"ee E 


Reserved 


JPEG masked interrupt status 


Field Name Type | Set/Cle | Reset Description 
ar as 


mmu_paor_wr_m = GE —__| version of its raw counter-part 
sk 

mmu_paor_rd_ms [10] ` masked version of its raw counter-part 
Dm. uns_wr_ms dw? Im masked version of its raw counter-part 
Dm. uns rd ms GR E E masked version of its raw counter-part 


mmu_inv_wr_msk Sa masked version of its raw counter-part 


| mmu_inv_rd_msk | inv_ | mmu_inv_rd_msk | msk 0 | masked version of its raw counter-part_| version of its raw counter- | masked version of its raw counter-part | 


SEET E 
(cdl a N 
K ee eene 
igh. 
ida ll ee 
igh. 
oe) ee 
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BSM_INT_STS E ee BSM masked interrupt status, active 
high. 


8.3.5.2.7 JPG_INT_EN 


RER RER 
SC EE ed de GE HEE 


Reserved 


VL VL 
u_p u_p i i DI Cl 
Reserved aor aor NT NT 


EH GGG EEGEN 


JPEG interrupt enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reserved Jl [NA fo [Resened OOO OoOO 

mmu_paor_wr_en | [11] RW NA enable bit for pa out_of_range_r 
interrupt source 

mmu_paor_rd_en | [10] RW NA enable bit for pa out_of_range_w 
interrupt source 

mmu_uns_wr_en RW NA enable bit for unsecure_r interrupt 
source 

mmu_uns_rd_en RW NA enable bit for unsecure_w interrupt 
source 


SEENEN 
Leschtung JEC aw Im fo | enable bittor invald w erger 


mmu_vaor_wr_en | [5] RW NA enable bit for out_of_range_r interrupt 
source 

mmu_vaor_rd_en_ | [4] RW NA enable bit for out_of_range_w interrupt 
source 


[eso TEN [ist ew [NA fo | MBIO inter enable, aove nion 
vones [ar faw [NA fo äerer active nion 
momen [itr few [na fo | ViCrrteruptenabie, active nion 
aa [ior few [NA fo Ierger acive nign 


8.3.5.2.8 JPG_INT_CLR 


0x00000028 JPEG interrupt clear(0x00000000) JPG_INT_CLR 
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Reserved 


SES EGE leede Ee eee 


ne TR 
mea [TTT TTT 
Pe eletet hte e p e stots [ats fo 


ge VL BS 

u_u i p r C1 MI 

Reserved aor aor ns ns. aor NT NT 
wr. rd ct ct CL CL 

SS Sr clr clr clr K e SS R R 


EH ` SSM morse 


JPEG interrupt clear 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[reserved ` [31: 12] e E o ` | Reserved ` 

mmu_paor_wr seers [11] on receiving interrupt, een clears 
interrupt by writing 1 to corresponding 
clear bit 

mmu_paor_rd_clr | [10] on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 

mmu_uns_wr_clr WC NA on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 

mmu_uns_rd_clr WC NA on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 

mmu_inv_wr_clr [7] WC NA on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 

mmu_inv_rd_clr WC NA on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 

mmu_vaor_wr_clr | [5] WC NA on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 

mmu_vaor_rd_clr | [4] WC NA on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 

MBIO_INT_CLR ID |wc [Na fo | MBIO interrupt clear, write '1' to do it. 

VLD_INT.CLR Ip we [Na |o _| VLD interrupt clear, write '1' to do it. 


VLG INT GLB |n] we [Na In _| VLC interrupt clear, write '1' to do it. 
BSM_INTCLR (0 |wc fna |o | BSMinterrupt clear, write '1' to do it. 


8.3.5.2.9 JPG_INT_RAW 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2176 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


0x0000002C JPEG interrupt raw status(0x00000000) JPG_INT_RAW 


er Te | 30 | 29 | 20 | 27 | 25 | 25 | 24 | 2a | 22 | 21 | 20 | 19 | 19 | 17 | 18 | 


Reserved 


JPEG interrupt raw status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mmu_paor_wr_ra = write Ee address matches no 

W channel, MMU_OFR_ADDR_* R 
records the address 

mmu_paor_rd_ra_ | [10] NA read virtual address matches no 

W channel, MMU_OFR_ADDR_* W 
records the address 

mmu_uns_wr_raw NA unsecure 
read, MMU_UNSECURE _* W records 
the address 


mmu_uns_rd_raw NA unsecure 
write, MMU_UNSECURE_*_R records 
the address 

mmu_inv_wr_raw | [7] NA unsecure read, MMU_INVALID_* W 
records the address 

mmu_inv_rd_raw NA unsecure write, MMU_INVALID_* R 
records the address 


mmu_vaor_wr_ra | [5] NA write virtual address matches no 

W channel, MMU_OFR_ADDR_* W 
records the address 

mmu_vaor_rd_ra_ | [4] NA read virtual address matches no 

W channel, MMU_OFR_ADDR_*_ R 
records the address 


MBIO_INT.RAW |[3] |RO (NA |o | MBIO raw interrupt status, active high. 
VLD_INT.RAW ID (po [Na |o [VLD rawinterrupt status, active high. 


VLC_INT_RAW tt] [RO [NA jo | VLC raw interrupt status, active high. 
BSM_INT_RAW fo) [RO [NA jo | BSM raw interrupt status, active high. 
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8.3.5.2.10 JPG_FRM_ADDRx 
Description: JPEG frame address. 


JPEG frame address7 JPG_FRM_ADDR7 


joxose ` 
t |31 | 20 | 20 | 26 | 27 | 26 | 25 | 24 | 29 | 22 | an | 20 | 19 | 10 | 17 | 16 | 
[Name {OA NA 


FRM_ADDRx 


= 


Pn ee OC ` 
Rest| o | o fo |ofo toto fofephopete | ole eck 
DE pee 

Value 


FRM_ADDRx [31:2] HAN | 30°hO | Frame address, 32bits WORD unit. 
the addrO~addr3/addr6~addr7 must be 16 Bytes 
align 
Oo C0 pe pee OS 


Table 8-6 Frame Application Assignment 


Frame Addr JPEG Encoding JPEG Decoding 

FRM_ADDRO Source frame YO buffer Reconstructed YO frame buffer 
FRM_ADDR1 Source frame UOVO buffer Reconstructed UOVO frame buffer 
FRM_ADDR2 Source frame Y1 buffer Reconstructed Y1 frame buffer 
FRM_ADDR3 Source frame U1V1 buffer Reconstructed U1V1 frame buffer 


FRM_ADDR4 Encoded bit stream buffer0 Source bit stream butter for decoding 
FRM_ADDR5 Encoded bit stream buffer1 Source bit stream buffer1 for decoding 
FRM_ADDR6 Source frame VO buffer Reconstructed VO frame buffer 
FRM_ADDR7 Source frame V1 buffer Reconstructed V1 frame buffer 


8.3.5.2.11 JPG_BUS_GAP 
Description: JPEG AXI bus accessing gap. 
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0x00000060 JPEG BUS control register(0x00000000) JPG_BUS_CFG 


| bit_| st | 30 | 20 | 20 | 27 | 26 | 2s | 24 | 2a | 22 | 21 | 20 | 109 | 18 | 17 | 18 | 


ARQOS_HIG ARQOS_LOW AWQOS_HIG AWQOS_LOW 


ESOO awe 
EHERERES ES ES ES T TTT 


Field Name Type | Set/Cle | Reset Description 
ar Value 

ARQOS_ HIG [31:28] | RW NA max argos when dynamic argos 
enable; default 0 

ARQOS_LOW [27: 24] | RW NA min argos when dynamic argos enable; 
default 0 

AWQOS_HIG [23: 20] | RW NA max awqos when dynamic awqos 
enable; default 0 

AWQOS_LOW [19:16] | RW NA min awqos when dynamic awqos 
enable; default 0 

DYM_ARQOS_E | [15] N NM dynamic argos enable 

B 

DYM_AWQOS_E | [14] ANS Ir dynamic awqos enable 

B 


CTRL U o ea 
EIL [na T 


8.3.5.2.12 JPG_MST_STS 
Description: JPEG master status. 
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Pee [=] [=| a aaa TSTST 
C PRD 


Reserved 
Tve E 
| Reset IESSE Ce to ES EES EES a RS H 
REEGELE ten | Mee Ie R E 9 EE SHREE 


Reserved 


pres fete fell [e| 


Field Name Type | Reset | Description 
Value 
[31:1] a 31°hO Reseved ` O 


MST_STS R/W JPG master status, 
0: Idle; 
1: busy. 


8.3.5.2.13 MMU_CFG 


Se EEE 2 ed 2 ed 
[ome |S SD es DD DD 


Reserved 
mes OO 
Pest [ARAN AR | | 
REE CEE ERC a T 


mm 
: Res | mm 
Reserved Reserved erv u_b 
7 ed usy = 


ze ES jg `G BG 


Configuration 


Field Name Type SE Reset Description 
Value 


E C o 


eg Jesse: 
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mmu_vaor_bypas | [4] RW NA 0x1 mmu_vaor_bypass_en==1, vaor 

s_en happened,the system will bypass this 
command, not record the addr and 
generate 
interrupt.mmu_vaor_bypass_en==0, 
vaor happened,the system will send a 
default addr, record the addr and 
generate interrupt. 


a a eoe o o H 


moss a o a o H 


mmu_cg_en [1] RW NA 0x1 mmu hardware clock gate enable 
1: clock can be disable by hardware 
0:clock cannot be disable by hardwave 
mmu_en RW NA enable mmu.when it is disable, the 
mmu is bypass mode 


8.3.5.2.14 MMU_UPDATE 


fe EEE 2 ed EE ee STs Ta] 


Reserved 
re TS 
Reset | oo | o | of ofofo}o}ofofo}o}ofoto| oa 
ei fisjjisjijujiofjojesjzjsjs|ajsjeļijo 


Reserved mmu_clr 


KE 
K 
KEES ES E EES ES ES GERS ES ER 


Update 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TR a 


mmu_clr WC NA gsp_mmu:when the pagetable is 
updated, the tlb should be clr;the 
bit[5:0] is clr the read channel tlb 
buf;the bit[6] clear the write channel tlb 
jpg_mmu:when the pagetable is 
updated, the tlb should be clr;the 
bit[2:0] is clr the read channel tlb 
buf;the bit[3] clear the write channel 
tlb,the bit[6:4] is reserved 


8.3.5.2.15 MMU_FIRST_VPN 


0x00000108 mmu first vpn(0x00000000) MMU_FIRST_VPN 


EES EES 
| Nee RE 


Reserved mmu_first_vpn 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2181 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GRSPREADTRUM ) SL8541E Device Specification 


ES O O= ` o 
G Ce Ce e Ce 
HE, 


mmu_first_vpn 


Peel PPP) PPP) PPP) 


mmu first vpn 


Field Name Type SEHR Reset Description 
Value 


em Te n 
Cc TA 


8.3.5.2.16 MMU_PT_RANGE 


Se EEE 2 EE ee ed 


mmu_ran 
Reserved Ga 
e_vpn 


a H 
de ee ES ER 
Pee Ta TSTS TS TTS TSTST 


mmu_range_vpn 


page table range 


Field Name Type | Set/Cle | Reset Description 
ar Value 


caje a 
mmu_range_vpn [17: 0] Ox3ffff SE offset range of vpn. The vpn offset 
must be in this range, otherwise, out of 
range interrupt will happen 


8.3.5.2.17 | MMU_FST_PPN 


fe EEE Ee EE ce cd 
ms L 


Reserved mmu_first_ppn 


me fo elelelelelelelelelel- TTT 
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KERE RA RE EREE KHR 


mmu_first_ppn 


RW 


mmu first ppn 


Field Name Type Ge Reset Description 
Value 


pran ewp 
mmu_first_ppn [20: 0] the ppn of first Lee location in 
DDR, the ST Sad must be in aligned 
with 4k in DD 


8.3.5.2.18 MMU_DEFAULT_PAGE 


Ten [a [oo [= [= GEG GEH [Pela] 
"est Ee 


Reserved mmu_default_ppn 
Type Pc T 


mmu_default_ppn 


` 
me TTT TTT TTT 


default ppn 


Field Name Type SE Reset Description 
Value 


SR SREL 
mmu_default_ppn | [20: 0] pn default physical address, when 
mmu interrupt happen, this address will 
be sent the corresponding AXI 
command channel 


8.3.5.2.19 MMU_OR_ADDR_RD 


MMU_OR_ADDR_RD(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | ea OOOO ëO 


Reserved vpn_or_addr_rd 


e 
8 ES ER EES ES ES GES ES HOO 
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| Bit Islolalelolalslextetstataztztxig 
| Name | vpn_or_addr_rd 


me TR 
me TTT TTT TTT TT 


MMU_OR_ADDR_RD 


Field Name Type Ge Reset Description 
Value 


Kn ran rann (n pE 
rara OTR A 


8.3.5.2.20 MMU_OR_ADDR_WR 


ee [= olee e [esae ea e e e er le 


Reserved vpn_or_addr_wr 
Type PO HT 
 jsjujijejnjiojojesej7z[sjs]aļsļ2fijo 


vpn_or_addr_wr 


"el 
me TTT TT TTT TT 


MMU_OR_ADDR_WR 


Field Name Type GE Reset Description 
Value 


E EC CR 
peerage EE 


8.3.5.2.21 MMU_INV_ADDR_RD 


Cen Jo [o Ee es Ee ccd 
C [Oe 


Reserved vpn_inv_addr_rd 
Type 


O ECH 
Peset [ANNO eNO TON |e fe | |e 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


vpn_inv_addr_rd 


KSE 
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Reset | o | of of ofofofofofo}o]}o]ofofo fo] o| 


MMU_INV_ADDR_RD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eserves EICHER TS 
varie n rann rann n rann 


8.3.5.2.22 MMU_INV_ADDR_WR 


5 EE Ee Tas Ee ec 
iene 


Reserved vpn_inv_addr_wr 


œ TS Ta Ta Ins Tn TnS TS TSTS Taa TS T 


vpn_inv_addr_wr 


mw] CC ew MA 
| Reset} o | o fo] ofofofo] ayo Papo] efoto] oo. 


MMU_INV_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
af Value 


C TEH UTS 
EE 


8.3.5.2.23 MMU_UNS_ADDR_RD 


Ten Jor [oo [= [Tor Jes aalan TSTS Ta] 
ms L 


Reserved vpn_uns_addr_rd 
Type PO HT 


œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


vpn_uns_addr_rd 


Les EE 
Peset CHEE soo HE ED aoe ER E oe Je 


MMU_UNS_ADDR_RD 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


(engt TH [RO [NA fo 
CE rann na Gr rns 


8.3.5.2.24 MMU_UNS_ADDR_WR 


Ten Jor [oo] [= [= [=] [= [= [= [a [mle] HEE 
[iene [PO 


Dr WE ` wi XC 
[Rect rr ° | | of S 
SS eee Ee es ae 


vpn_uns_addr_wr 


mw] rr El 
| Reset} o | o fof ofofofo]tofeo]> GAN wel] | 


Reserved vpn_uns_addr_wr 


MMU_UNS_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng forn [RO US o 
e e E 


8.3.5.2.25 MMU_MISS_CNT 


5 EE Ee 2 ee TT 


mmu_miss_cnt_wr 
Tre | M eS oo S S O O 
Ln Ts lna [na ls [n]a] s Tales laal] 


mmu mies nt rd 


| Tye Te 
Pest | ofofjoflofoefoejlojeflejofefoejofefe]o] 


MMU_MISS_CNT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mmu_miss_cnt w | [81: 16] NA cleared by mmu_miss_cnt_clr , will 
r keep on 16'hffff, when the num of miss 
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Ts Biogen TRT 


mmu_miss_cnt_ e —— 0] cleared by SES will 
keep on 16'hffff, when the num of miss 
is bigger than 16'hffff, 

8.3.5.2.26 MMU_ARQOS_CFG 


mmu read ddr arqos(0x00000000) 
| Bt | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name Pee 


Reserved 
ee eee 
Pest | o Jo [os Ce Ce Ce Ce e Ce e Ce eo 
en Is Ta lna TS [nng TS Ts TSTS laal 
Pest | o fo TTT 


mmu read ddr arqos 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Sn a E 
mmu_read_ddr_a_ | [3: 0] DEN arqos of the mmu read ddr,which 
rqos should biger than the argos of the 

gsp/vsp/disp/jpg/disp/dcam module 


8.3.5.2.27 MMU_MIN_PPNO 


Cen Ja jolea [7 [os [s [= lee] evo 
Tene f e 


Reserved 
Type lR 
| Bit Ts na [na lS [n]a] s Tales laal] 


mmu mini ppnO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena oa [RO [NAO 
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mm min Dn [12: 0] RW NA the min ppnoO, which is reasonable ,the 
precision is 1MB 


8.3.5.2.28 MMU_PPN_RANGEO 


en Ts [ol] = [7 Tas Laa TSTST [=e] [7 [ol 
ame E 


Reserved 
Type | Ee 
| Bit Ts na [na lS [n]a] s Tales laal lu 


RW 


PPN rangeO 


Field Name Type SC Reset Description 
Value 


SBS SREL 
mmu_range_ppno | [12: 0] Ox1 fff pe max offset of ppn0. The ppn offset 
must be in this range, otherwise, out of 
range interrupt will happen,the 
precision is 1MB 


8.3.5.2.29 MMU_MIN_PPN1 


Ten [a [oo [= [= [a [ss [= [= [= [a [mle] HEE 


Reserved 
Type | 
| Bit Ts na [na IS [n]a] s Tales laal] 


mmu mini ppn1 


Field Name Type a tag Reset Description 
Value 


E eC KC 


mmu_min_ppn1 [12: 0] oo min ppn1, which is reasonable e 
precision is 1MB 
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8.3.5.2.30 MMU_PPN_RANGE1 


Se EE Ee 2 Ee ed cd 


Reserved 


Ta TSTS TSTS TSTS TSS TT 


RW 


PPN range) 


Field Name Type ee Reset Description 
Value 


GRE ewp 
mmu_range_ppn1 | [12:0] Ox1 fff the max offset of e The ppn offset 
must be in this range, otherwise, out of 
range interrupt will happen,the 
precision is 1MB 


8.3.5.2.31 MMU_PAOR_VPN_ADDR_RD 


0x00000148 MMU_PAOR_VPN_ADDR_RD(0xo0000000) | MMU_PAOR_PN_ADDR 


Pa fae [ele [ees eee ele 
Ee EE 


P EECH 
Peset Lee Ce Ce e e 
HEEL 


vpn_paor_vpn_addr_rd 


met TT TTT TTT TT 


MMU_PAOR_VPN_ADDR_RD 


Field Name Type SS Reset Description 
Value 


ama ET ee rE 


vpn_paor_vpn_ad | [20: 0] Po [see maa ea pa out of range first va addr 
dr_rd 
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8.3.5.2.32 MMU_PAOR_VPN_ADDR_WR 


MMU_| gre SH | ADDR 


0x0000014C MMU_PAOR_VPN_ADDR_WR(0x00000000) 


eI EES STT sn 
"es 


Reserved vpn_paor_vpn_addr_wr 


e ECH 
KA rr DEED 
HEEL 


vpn_paor_vpn_addr_wr 


RH S 
me [TTT TTT TTT 


MMU_PAOR_VPN_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng [era [RO a o 


vpn_paor_vpn_ad | [20: 0] e pe p pe pa out of range first va addr 
dr_wr 


8.3.5.2.33 MMU_PAOR_PPN_ADDR_RD 


0x00000150 MMU_PAOR_PPN_ADDR_RD(Oxo0000000) | MMU_PAOF_FPN_ADDR 


Pea e [= [ele [ees eee ee 
Name = 


Reserved 
Type Le 
LBS na Ta lS [nna ls Tass laal] 


MMU_PAOR_PPN_ADDR_RD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng oa [RO NAO 


ppn_paor_ppn_ad mm 0] Ce pe p pe pa out of range first ppn 
dr_rd 


8.3.5.2.34 MMU_PAOR_PPN_ADDR_WR 
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MMU g SE | ADDR 


0x00000154 MMU_PAOR_PPN_ADDR_WR(0x00000000) 


Pa [a= [2 [= [sls [e[e [ae [ee [ee 
"eng E 


Reserved 


Ta TSTS TSTS TSTS TSTS TT 


MMU_PAOR_PPN_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena [sits [RO [WA fo _| 


ppn_paor_ppn_ad e 0] ro Yao [pee pa out of range first PPN 
dr_wr 


8.3.5.2.35 JPG_MBIO_CFG 
Description: MBIO Configure Register. 


Br |1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 2 | 22 | 24 | 20 | 19 | 10 | 17 | 16 


wef o S S O 

reaf RRR RH eee 

CAE 
SC 


Reserved 


| Name | Reserved RUN_MODE 
Type 


Field Name Type | Reset | Description 
Value 
[31:2] SR 30’h0 [Reseved ` 


RUN_MODE BE, :0] R/W MBIO start mode 
2’b10: Free run mode; 
Others: reserved. 
Note: it should always be 2’b10. 
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8.3.5.2.36 JPG_MBIO_MB_START 
Description: MBIO MB start ID. 


a IIc 


Reserved MBIO_START_Y_ID 


‘we ` we 
[Reset rr ° | | o | o | o | oo [oo | o | | 
EES EES | ia EE ES 


Reserved MBIO_START_X_ID 


ee 
rete tetelelelel PPP [ 


~ PE SS 
sno [Rane CNS 

S bes 

co-star ce [wo [ew [ron [nose 


8.3.5.2.37 JPG_MBIO_MCU_NUM 
Description: MBIO MCU number. 


0x400c MBIO MCU number RE 


Se ERE ESE EE EE EE 
ore [E e ee 


MBIO_MCU_NUM 


Preset [| a alee eee eee EEA 


Field Name Type | Reset Description 
Value 
MBIO_MCU_NUM [19:0] RAW 27T MBIO total MCU number, slice or frame. 


8.3.5.2.38 JPG_MBIO_BUF_STS 
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Description: MBIO ping-pang buffer status. 
MBIO ping-pang buffer status JPG_MBIO_BUF_STS 


LRT 31 | ao | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | a7 | 16 


Reserved 


- Ss 


Field Name Type | Reset | Description 
Value 


MBIO_JPEG_END [2] R/W JPEG picture decoding is completed. 
Note: SW can only write “1’b1” to clear this bit. 
MBIO_ BUF1_RDY [1] R/W Buffer’ is ready to be accessed by HW, active 
high. 
Note: SW can only write “1’b1” to set this bit. HW 
will clear this bit when the task is completed. 
MBIO_ BUFO_RDY R/W BufferO is ready to be accessed by HW, active 
high. 
Note: SW can only write “1’b1” to set this bit. HW 
will clear this bit when the task is completed. 


8.3.5.2.39 JPG_MBIO_CTRL 
Description: MBIO control. 
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GHE CHE ECEE CHEE CHERE 
mel 


Reserved 


Reserved 


Field Name Type | Reset | Description 
mo enaa \ S 


MBIO_CFG_FLAG R/W MBIO SW ek is completed. 
Note: only used for free run mode to indicate HW 
to being work. Once one picture codec is 
completed, this signal will be cleared by HW. 


8.3.5.2.40 JPG_MBIO_STS 
Description: MBIO status. 


C H IOS 
Pex [||] 7|=[s|*]=]@[a[™l el el 7] oo 
femef 


Reserved 


SC SCH 
Grat EM. RES 
Reserved VDBM_FSM_STS Reserved ae DB GE T 
OF SCH 
REQ ULL 


Field Name Type | Reset | Description 
Value 
VDBM_FSM_STS [10:8] mo | sho | MBIO_VDBM FSM state 
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ee SN 
CTRL_FSM_STS [5:4] [RO [zno | MBIO_CTRL FSM state 
Oooo o p epep 


MBIO_VDB_REQ Ip JRO | rho Data transfer to AXI 
WFIFO_MBIO_FULL Im ` leo | rho Master WFIFO full flag 
RFIFO_MBIO_EMP Im [Ro Im | Master RFIFO empty flag 


8.3.5.2.41 JPG_BSM_CFGO 
Description: BSM configuration. 


0x4400 JPEG BSM configuration JPG_BSM_CFGO 


BS BUE SIZE 


s Tan Cd cc 
E R 


GE 
Value 
BUFO_STS [31] HAN | 1’hO Bitstream butter) status, 
0: Buffer is ready for write 
1: Buffer is ready for read 
BUF1_STS [30] RW | 1’hO Bitstream buffer1 status, 
0: Buffer is ready for write 
1: Buffer is ready for read 


BS BUE SIZE [25:0] 26'h3ffffff | Buffer size for bit stream, the unit is word 


8.3.5.2.42 JPG_BSM_CFG1 
Description: BSM configuration. 
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BS_OFFSET 


R/W 


Ce peje eremie e E a SE 


BS_OFFSET 


mej e e e HHR fel 


Field Name Type | Reset | Description 
Value 
DESTUFFING_EN eee function enable, active high 


BS_OFFSET [25:0] 26°h0 SS e offset address in bit stream buffer , unit is 
word 


8.3.5.2.43 JPG_BSM_CFG2 
Description: BSM configuration. 


Pee [|] aaa TSTST STT 
G O o 


Reserved OPT_BITS Reserved 


CNT | BSM | BSM 
_CL CL _FL 
R R USH 


Field Name Type | Reset | Description 
Value 


OPT BITS [29:24] | RWW | 6’hO SS of bits to be flushed, shown or written 
The supported range is from 1 to 32 bits 
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CNT_CLR Clear statistical counter 


BSM_CLR [1] WO | 1’hO Move data remained in FIFO to external memory 
or discard data in FIFO 


BSM_FLUSH WO Tho Remove n bit from bit stream buffer, only valid in 
decoding 


8.3.5.2.44 JPG_BSM_WDATA 
Description: BSM Write Data. 


Cn [aoe a] e e CHEE e ae re v7] e 
en 


BSM_WDATA 
Type 
pei EE a EE alee 
| Name | BSM_WDATA 
Type 


Field Name Type | Reset | Description 
Value 


BSM WDATA [31:0] 32°h0. | The data to be added to the bit stream. 


8.3.5.2.45 JPG_BSM_RDATA 
Description: BSM Write Data. 


Pex [eo [ea ]a |e a ee ea e e ev] oI 
w Cd 


BSM_RDATA 


PS S S e S S O 
KK "Kox SES EE EEE RARE EEE ES 
SH LAAL 


BSM_RDATA 


(nl 
mesaj TTT 


E EE HET e EE 
III 
Value 
EEIT EI 
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8.3.5.2.46 JPG_BSM_TOTAL_BITS 
Description: BSM total bits 


SL8541E Device Specification 


0x4414 JPEG BSM Total Bits JPG_BSM_TOTAL | E 


wp p [=e eee see ee 


BSM_TOTAL_BITS 


Field Name Type | Reset | Description 
Value 


BSM_TOTAL_BITS | [30:0] DR 31’°hO | The number of bits added to or remove from the bit 
stream. 


8.3.5.2.47 JPG_BSM_STSO 
Description: BSM status0 


REE E EE 


BSM AT 
aru BSM_STATE AT Reserved 


Type 


e 
DESTUFFIN 
BSM_SHIFT_REG Reserved G_LEFT_DC Reserved FIFO_DEPTH 
NT 
ao 


Field Name Type | Reset | Description 
Value 
BSM_STATUS [31] Tho BSM is active/inactive 
When encoding: 
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When decoding 
— idle 


BSM_STATE [30:28] [RO [ano | BSM control status 


DATA_TRAN [27] 1’ho 0: BSM is idle, BSM clear action is enable; 
1: BSM is transferring data, BSM clear action 
is disable. 


BSM_SHIFT_REG [16:12] "ln | sho ` The bit amount has been shifted in BS shifter 
[11:10] (ln Lang | Reseved ` Reseved ` O 


a LEFT_DCNT Ed The remained data amount in the destuffing 
module, uinit is word 


a pee E pin-pong buffer ID, bufferO or butter? 
FIFO_DEPTH [3:0] [RO (am | BSM FIFO depth 


8.3.5.2.48 JPG_BSM_STS1 
Description: BSM status1. 
0x441c JPEG BSM status1 JPG_BSM_STS1 


Er kee ll ee fe eer 


Reserved 


EE 
Peset RES RZ CI J TTT ES ER 
EE eeng 


SN aE 
Reserved MPT 


| Type | 


=p p 
En 

A bessser 

ear H 
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8.3.5.2.49 JPG_BSM_RDY 
Description: BSM ready. 
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0x4420 BSM ready JPG_BSM_RDY 


| Bit_| 31 | 30 | 20 | 26 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | a9 | 18 | a7 | 16 | 
| Name cc 


Reserved 


Field Name Type | Reset | Description 
Value 


BSM_RDY Thi 0: SW can't access BSM internal FIFO 
1: SW is allowed to access BSM internal FIFO 
Note: when SW will read/write the 
BSM FIFO (access the 0x08 register) this bit 
should be checked. 


8.3.5.2.50 JPG_VLD_CTRL 
Description: VLD control. 


0x4800 VLD control JPG_VLD_CTRL 


Field Name Type | Reset | Description 
Value 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2200 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


VLD_ERROR [30] [RO lmg | VLD has error, active high 


VLD_START o [wo | rho Start VLD, active high 


8.3.5.2.51 JPG_VLD_RESTART_MCU_CNT 
Description: The number of VLD restart MCU. 


VLD restart MCU JPG_VLD_RESTART_ 
MCU_CNT 


ie Ee EEE EEE CHE3 E EE 


GH me 


Ei rr KEREN 
EI 


RESTART_MCU_CNT 
Type 


Field Name Type | Reset | Description 
Value 
RESTART_MCU_CNT | [19:0] 20'h0 | The MCU number of VLD restarting. 


8.3.5.2.52 JPG_VLD_DC_Y 
Description: DC of Y. 


Pex [a [|= [*[7[*[s[™[s[2] CHERE 
ml 


Reserved 


0x4870 


Field Name Type | Reset | Description 
Value 
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8.3.5.2.53 JPG_VLD_DC_UV 
Description: DC of UV. 


Pe [= [=~] =[=]=|=]2[ EREE EE 
Ga SSC HS 


Reserved DC_V 
mpe oo E 


Reserved DC_U 


rame 
w| e ooo o oo 
EE e e PP ee RHH 


IR 
Value 

EECHER o ee 

OOo o i i femp eo eee O 


8.3.5.2.54 JPG_VLD_TOTAL_MCU 
Description: Total number of VLD restart MCU. 


11’7hO | DC of Y. 


0x487c Total MCU number JPG_VLD_TOTAL_ "i 


COCEA 
B R 
Type 


TOTAL_MCU_CNT 


G 
mea lT TSTST 


Field Name Type | Reset | Description 
Value 
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8.3.5.2.55 JPG_VLD_RESTART_MCU_INTV 
Description: The interval of VLD restart MCU. 


0x4880 VLD restart MCU interval JPG_VLD_RESTART_ 
MCU_INTV 


pe ee e EEE GHG EE 


RESTART_MCU_INTV 


Peele Telel ll] REE 


Field Name Type | Reset | Description 
Value 
RESTART _MCU_INTV | [19:0] 20'h0 | The interval of VLD restart MCU. 


8.3.5.2.56 JPG_VLD_DC_VALID 
Description: DC valid. 


Pe [a [== [=] GG aja EEE ee] e 
CH o 


DC_VALID 
pel 
ERRERRSKSESESESESESESESESESES SES 
n [e ujelo e aee e 


| Name | DC_VALID 
| Type | 
[Reset | o| 


Field Name Type | Reset | Description 
Value 


DC_VALID [31:0] R/W |32h0 | [31]: Luma 1-bit DC valid 
[30]: Luma 2-bit DC valid 
[15]: Chroma 1-bit DC valid 
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Ill [0]: Chroma 16-bit DC valid 


8.3.5.2.57 JPG_VLD_AC_VALID 
Description: AC valid. 


Pex [eo [e a] ee] ea e e r e 
wm o o S 


AC_VALID 


Field Name Type | Reset | Description 
Value 


AG NALID [81:0] | RW |32h0 P: Luma 1-bit AC valid 
[30]: Luma 2-bit AC valid 
[15]: Chroma 1-bit AC valid 
[0]: Chroma 16-bit AC valid 


8.3.5.2.58 JPG_VLD_DC_LUMA_LUTx 
Description: DC LUMA LUTx. 
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0x488c DC LUMA LUTO JPG_VLD_DC_LUMA_ 
LUTO 
0x4890 DC LUMA LUUT REENEN 


JPG_VLD_DC_LUMA_ 
LUT15 


LRR) 31] 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2 | 20 | 49 | 10 | 17 | 16 


Reserved 


0x48c8 DC LUMA LUT15 


Co) KE ee HRH H 
REEE EGOR ERE EHH 


MAX CODE 


= 
mesa e Ee CR ce 


Field Name Type | Reset | Description 
Value 


MAX_CODE S 0] R/W Max. variable GE x-bit code 
x is 0~15. 


8.3.5.2.59 JPG_VLD_DC_CHROMA_LUTx 
Description: DC CHROMA LUTx. 


JPG_VLD_DC_CHRO 
0x48cc DC CHROMA LUTO MA LUTO 
JPG_VLD_DC_CHRO 
0x48d0 DC CHROMA LUT1 MĀ LUTI 


JPG_VLD_DC_CHRO 
MA_LUT15 


Br | 31] 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2 | 20 | 19 | 10 | a7 | 16 


0x4908 DC CHROMA LUT15 


Reserved 


Type 


S 
ness RIE I H T T T 
SE Eeer Eeer 


MAN CODE 


ERSESEKSESESESESESESESESESESES SES 


Field Name Jet ` | Type | Reset |Description 
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SSES ESCH ES 
[Jr C Jëees 


MAX_CODE [x:0] R/W Max. variable length x-bit code 
x is 0~15. 


8.3.5.2.60 JPG_VLD_AC_LUMA_LUTx 
Description: AC LUMA LUTx. 


0x490c AC LUMA LUTO JPG_VLD_AC_LUMA_ 
LUTO 
0x4910 AC LUMA LUT1 (Sg de iter 


JPG_VLD_AC_LUMA_ 
0x4948 AC LUMA LUT15 LUT15 


| pit_| 31] 30 | 20 | 28 | 27 | 26 | 25 | 24 | 2a | 22 | 21 | 20 | 49 | 18 |17 | 16 | 
Nome 


Reserved MAX_CODE 
GH ll E 


MAX_CODE BASE_ADDR 


= 
Peto TPP Pla hh PP PP PPT 


Field Name Type | Reset | Description 
Value 


[frre o p þe 


MAX_CODE [8+x:8] | R/W Max. variable length x-bit code 
xis 0~15. 

BASE_ADDR [x’:0] R/W Base address of x-bit code table 
x is 0~15, when x=0, BASE_ADDR field does not 
exist; when x>7, x’=7. 


8.3.5.2.61 JPG_VLD_AC_CHROMA_LUTx 
Description: AC CHROMA LUTx. 
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JPG_VLD_AC_CHRO 
0x494c AC CHROMA LUTO MA_LUTO 
JPG_VLD_AC_CHRO 
0x4950 AC CHROMA LUT1 MA LUTI 


JPG_VLD_AC_CHRO 
MA_LUT15 


Br |31| 30 | 29 | 28 | 27 | 26 | 25 | 24 | 2a | 22 | 21 | 20 | 19 | 18 |17 | 16 | 


Reserved MAX_CODE 


0x4988 AC CHROMA LUT15 


GH O = E 
Reset re © | | | | | A + 
LR a Ee T 


MAX CODE BASE_ADDR 


r 
EES cc ER 


Field Name Type | Reset | Description 
Value 


MAX_ Se ei 8] e Max. variable seer x-bit code 
x is O~15. 

ad ADDR = :0] ial Base address of x-bit code table 
x is 0~15, when x=0, BASE_ADDR field does not 
exist; when x>7, x’=7. 


8.3.5.2.62 JPG_VLC_TOTAL_MCU 
Description: Total number of VLC MCU. 
VLC Total MCU number JPG_VLC_TOTAL_MC 
U 


0x4c00 


Pe [so [@[=[7[s[s[s]s[2[4]»| el ele [6 
[neve [DD Dn Se BEE 


o R 
Reset ee © | + 
pem EE E eae eee eee 


TOTAL_MCU_CNT 


Field Name Type | Reset | Description 
Value 
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TOTAL MCU CNT [19:0] 20’h0 | Total number of VLC MCU, entire frame. 


8.3.5.2.63 JPG_VLC_CTRL 
Description: VLC control. 


0x4c04 VLC control JPG_VLC_CTRL 


Reserved 


WO 


Field Name Type | Reset | Description 
Value 


VLC_STS [31] Tho VLC status, 
0: idle; 
1: busy. 


VLC_CLR Im ` fwo | rho Write ‘1’ to clear VLC module. 


8.3.6 Application notes 


8.3.6.1 Program Flow 


Decoding 
- Set module clock, SW reset module; 


- Enable module, Set module interrupt, Set decoding 
address, Set image pitch, Set MCU info.; 


- Set BSM cfg; 

- Set DCT cfg; 

- Set MBIO cfg; 

- Set Luma DC parameter; 

- Set Chroma DC parameter; 
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8.3.6.2 


8.3.6.2.1 


8.3.6.2.2 


- Set Luma AC parameter; 

- Set Chroma AC parameter; 
- Set VLD table; 

- Set Q table; 

- Set MBIO buffer/MCU cfg; 
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- Set bit[0] of MBIO_CTRL to ‘1’, complete SW cfg, and 


start MBIO; 
- Set MCU info. to VLD; 


- Set bit[0] of VLD_CTRL to ‘1’, start VLD; 


- Wait decoding done, polling bit[2] of MBIO_CTRL or 


respond MBIO interrupt; 


Encoding 
- Set module clock, SW reset module; 


- Enable module, Set module interrupt, Set encoding 


address, Set image pitch, Set MCU info.; 


- Set BSM cfg; 

- Set VLC cfg; 

- Set DCT cfg; 

- Set MBIO cfg; 

- Set VLC table; 

- Set Q table; 

- SW flush out JPEG file header; 
- Set MBIO MCU cfg; 


- Set bit[0] of MBIO_CTRL to ‘1’, complete SW cfg, and 


start MBIO; 


- Wait VLC done, polling bit[1] of JPG_INT_STS or respond 


VLC interrupt; 
- Process the tail of bit-stream; 


Program Notes 


Cache path 


Only support normal yuv420 2-plane without rotation, designed to enhance axi 
bus rd performance. When use cache path, JPG will may 8 MCU once with 
cache. REMEMBER TO DISABLE CACHE PATH if try to use other path. The 
Hw only masks the enc or decode mode. 


Work with cpp 


The software should start next fram process until jpg has finished current 


frame. 
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8.4 CPP_lite 


8.4.1 Overview 

The document is a brief for cpp_lite r3p0 module, cpp_lite/r3p0 integrate pathO, which is thumbnail 
scaler, path1, which is rotation module and DMA path within it 

8.4.2 Features 


e Support separate thumbnail scaler path, which is pathO; 
e Support separate rotation path, which is path; 
e Support separate DMA path; 


8.4.3 Function description 


8.4.3.1 Diagram of CPP_TOP 
K Patho_dmard |—pe| Patho_dma_ifito_ctr! -p> crop deci ` (pl bikie L ri pe! Patho dam wr || pe! 
DDR DDR 


CPP_TOP 


Figure 8-48 diagram of CPP_TOP 


Please be noted, although there are 3 paths available, they are pathO/path1/DMA, but 

; for example, if you enable pathO, then pathi and DMA 
function must be disabled. This is because the internal RAMs are shared by pathO/paht1/DMA for cost 
saving reason. 


8.4.3.2 PathO Thumbnail Scaler 


| at ane L PathO_dma Dis o ` E) crop get p! Thumbnail L.R patho dma ofifo_ctrl |p| Patho_dam_wr |p| 
fe 


Figure 8-49 Thumbnail scaler path 


Thumbnail scaler is a simplified scaler it’s used to generate thumbnail. It can works in scaling down 
mode only, and for this reason following condition should be met: 


(pathO_src_width>>hor_deci) >= pathO_des_ width; 
(pathO_src_height>>ver_deci) >= pathO_des_ height; 
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Thumbnail scaler scaling-down ratio is within [1,1/8], that is: 

// input and output are the same format 

If ((input_format==0 && output_format==0) || (input_format==2 && output_format==2)) 
1 <= (pathO_src_width>>hor_deci)/pathO_des_width <= 8; 
1 <= (pathO_src_height>>ver_deci)/pathO_des_height <= 8; 


// input is YUV422 and output is YUV420, this case implied there is additional VG downscaling ratio for 
UV data in vertical direction. 


If (input_format==2 && output_format==0) 
1 <= (pathO_src_width>>hor_deci)/pathO_des_ width <= 8; 
1 <= (pathO_src_height>>ver_deci)/pathO_des_height <= 4; 


8.4.3.3 Path1 Rotation 


Rotation path works in block mode. Read one 64X64 data block from DRAM, rotate this block within 
internal RAM, then write them back. 


da ` 9 


Figure 8-50 Rotation path 


8.4.3.4 DMA Path 


DMA path used to copy data from dma_src_base_addr to dma_des_base_addr within DDR. 
DMA path reused most path0’s logic except thumbnail scaler. 


>| Patno_dma_ra || Patho_dma_ififo_ctr! Lk) erop del L PathO_dma_ofifo_ctrl |>| PathO_dam_wr 


DDR | DDR 


Figure 8-51 DMA Path 
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dma_src_base_addr 
e 


dma_src_offset_y 


dma_src_offset_x 
dma_des_base_addr 


h X 
| dma_des_offset_y 
dma_des_offset_x d 


Copy to 


dma_src_pitch 


dma_des_pitch 


Figure 8-52 DMA Function 


8.4.3.5 Program Guild 
There are program constrains for some registers, they are: 
e Rath 


> PATHO_SRC_Y_BASE_ADDR 
PATHO_SRC_UV_BASE_ADDR 
PATHO_DES_Y_BASE_ADDR 
PATHO_DES_UV_BASE_ADDR 


[Constraint] At least 8byte aligned, 128byte aligned is recommended for better DDR access 


performance. 


> PATHO_DMA_IN_ENDIAN 
PATHO_DMA_IN_UV_ENDIAN 
PATHO_DMA_OUT_ENDIAN 
PATHO_DMA_OUT_UV_ENDIAN 
[Constraint] Depend on the input/output data is HIGH endian or LOW endian. 


At most cases, they should be set to 0. 


> PATHO_SRC_WIDTH 
[Constraint] depend on hor_decif1:0] 
hor_deci==2’d0, pathO_src_width%4==0. 
hor_deci==2’d1, pathO_src_width%8==0. 
hor_deci==2’d2, pathO_src_width%16==0. 
hor_deci==2’d3, pathO_src_width®%32==0. 


> PATHO_SRC_HEIGHT 
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[Constraint] depend on ver_deci[1:0] and input_format[1:0] 

If (inout_format==0) // YUV420 
ver_deci==2’d0, pathO_src_height%2==0. 
ver_deci==2’d1, pathO_src_height%4==0. 
ver_deci==2’d2, pathO_src_height%8==0. 
ver_deci==2’03, pathO_src_height%16==0. 

If (inout_format==2) // YUV422 
ver_deci==2’d0, pathO_src_height%1==0. 
ver_deci==2’d1, pathO_src_height%2==0. 
ver_deci==2’d2, pathO_src_height%4==0. 
ver_deci==2’d3, pathO_src_height%8==0. 


> PATHO_SRC_PITCH 
[Constraint] 
path0_src_pitch%8==0. 
Path0O_src_width + pathO_src_offset_x <= pathO_src_pitch 


> PATHO_SRC_OFFSET_X 
[Constraint] pathO_src_offset_x%2==0. 


> PATHO_SRC_OFFSET_Y 
[Constraint] 
Input_format==0, pathO_src_offset_y%2==0. 
Input_format==2, pathO_src_offset_y%1==0. 


> PATHO_ DES WIDTH 
[Constraint] 
pathO_des_width%4==0. 


Path des width <= 768, for internal RAM size limitation reason. 


> PATHO_DES_HEIGHT 
[Constraint] 
output_format==0, pathO_des_height%2==0. 
output_format==2, pathO_des_height%1==0. 


> PATHO_DES_PITCH 
[Constraint] 
pathO_des_pitch%8==0. 
Path des width + pathO_des_offset_x <= pathO_des_pitch 
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> PATHO DES OFFSET X 
[Constraint] pathO_des_offset_x%8==0. 


> PATHO_DES_OFFSET_Y 
[Constraint] 
output_format==0, pathO_des_offset_y%2==0. 
output_format==2, pathO_des_offset_y%1==0. 


> SCALER DOWNSCALING RATIO 


[Constraint] Thumbnail scaler downscaling ration within [1, 1/8] 


constraint scaler_ratio { 
// thumbnail scaler can only support downscaling mode and downscaling ration within [1/8, 1], that is 1/8 <= ratio <= 1 


eelere 
// 420->420 
((input_format == 0) && (output_format == 9)) -> (pathO_src_width>=>hor_deci) = 8*pathO_des_ width; // hor downsample 
((input_format == 0) && (output_format == 0)) -> (pathO_src_width>>hor_deci) = pathO_des width; // hor downsample 
((input_format == 0) && (output_format == 0)) -> (pathO_src_height=>ver_deci) <= 8*pathO_des_height; // ver downsample 
((input_format == 9) && (output_format == 0)) -> (pathO_src_height>>ver_deci) >= pathO_des height; // ver downsample 
ce 
// 420->422 
((input_format == 0) && (output_format == 2)) -> (pathO_src_width>>hor_deci) = 8*pathO_des_ width; // hor downsample 
((input_format == 0) && (output_format == 2)) -> (pathO_src_width>>hor_deci) >= pathO_des_ width; // hor downsample 
((input_format == 0) && (output_format == 2)) -> (pathO_src_height=>ver_deci) <= 8*pathO_des_ height; // ver downsample 
((input_format == 0) && (output_format == 2)) -> (pathO_src_height>=ver_deci) >= 2*pathO_des_ height; // ver downsample 
|G nig et ea eae ee a et ae ee A A a a i i al 
// 422->420 
((input_format == 2) && (output_format == 0)) -> (pathO_src_width>>hor_deci) = 8*pathO_des_ width; // hor downsample 
((input_format == 2) && (output_format == 0)) -> (pathO_src_width>=>hor_deci) = pathO_des_ width; // hor downsample 
((input_format == 2) && (output_format == 0)) -> (pathO_src_height>>ver_deci) <= 4*pathO_des_height; // ver downsample 
((input_format == 2) && (output_format == 0)) -> (pathO_src_height>>ver_deci) >= pathO_des_height; // ver downsample 
P sonra nee Sees Aa ee eee aes a eer as eo See eae ee cee he Hotere nae a eae Aare ene rates corer eee 
// 422->422 
((input_format == 2) && (output_format == 2)) -> (pathO_src_width>>hor_deci) <= 8*pathO_des width; // hor downsample 
((input_format == 2) && (output_format == 2)) (pathO_src_width>>hor_deci) = pathO_des width; // hor downsample 
((input_format == 2) && (output_format == 2)) -> (pathO_src_height>>ver_deci) <= 8*pathO_des_height; // ver downsample 
((input_format == 2) && (output_format == 2)) -> (pathO_src_height>>ver_deci) >= pathO_des_height; // ver downsample 
EE 
} 
s Pathi 


> PATH1_SRC_BASE_ADDR 
PATH1_DES_BASE_ADDR 


[Constraint] At least 8byte aligned, 128byte aligned is recommended for better DDR access 
performance. 


> PATH1_ENDIAN 
[Constraint] At most cases, it should be set to 5. 
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> ROT_HEIGHT 
ROT_WIDTH 
ROT_SRC_OFFSET_X 
ROT_SRC_OFFSET_Y 
[Constraint] 4byte aligned. 


All these parameters are in unit of pixel, that is, one Y[7:0] data is one pixel and one UV[15:0] data is 
one pixel. 


For example, if the image is 100x100 YUV420, then, 
When rotate Y data, rot_height==rot_width==100 
When rotate UV420 data, rot_height==rot_width==50 


> ROT_SRC_PITCH 
[Constraint] Ire in unit of pixel. 
rot_src_pitch%8==0. 


rot_src_width + rot_src_offset_x <= rot_src_pitch 


> ROT_422 UV 
ROT_FORMAT 
[Constraint] 
rot_422_ uv==1, for UV422 data only; 
rot_422 uv==0, for Y data or UV420 data; 
rot_format==0, for Y data; 
rot_format==1, for UV420 data or UV422 data; 
rot_format==2, for ARGB888 data; 


So, 

if rotate Y data, rot_ 422 uv==0 & rot_format==0; 
if rotate UV420 data, rot_422 uv==0 & rot_format==1; 

if rotate UV422 data, rot_422 uv==1 & rot_format==1,; 

if rotate ARGB8&88 data, rot 422 uv==0 & rot_format==2; 


e DMA 
> DMA_SRC_BASE_ADDR 


DMA_DES_BASE_ADDR 


[Constraint] At least 8byte aligned, 128byte aligned is recommended for better DDR access 
performance. 


> PATHO_DMA_IN_ENDIAN 
PATHO_DMA_IN_UV_ENDIAN 
PATHO_DMA_OUT_ENDIAN 
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PATHO_DMA_OUT_UV_ENDIAN 
[Constraint] Depend on the input/output data is HIGH endian or LOW endian. 


At most cases, they should be set to 0. 


> DMA_WIDTH 
[Constraint] 
dma_width%4==0; 
it’s in unit of byte, not pixel. 


> DMA_HEIGHT 
[Constraint] 
dma_height% 1==0; 


> DMA_SRC_PITCH 
[Constraint] It’s in unit of byte, not pixel. 
dma_src_pitch%8==0. 


dma_width + dma_src_offset_x <= dma_src_pitch 


> DMA_SRC_OFFSET_X 


[Constraint] dma_src_offset_x%2==0. 


> DMA_SRC_OFFSET_Y 
[Constraint] dma_src_offset_y%1==0. 
> DMA DES PITCH 
[Constraint] 
dma_des_pitch%8==0. 


dma_width + dma_des_offset_x <= dma_des_pitch 


> DMA_DES_OFFSET_X 


[Constraint] dma_des_offset_x%8==0. 


> DMA DES OFFSET Y 
[Constraint] dma_des_offset_y%1==0. 


8.4.4 Control registers 


8.4.4.1 Memory map 


Base address: 0x60100000 
Base address(Set Reg): 0x60101000 
Base address(Clear Reg): 0x60102000 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


2216 of 2596 


Di SPREADTRUM ) SL8541E Device Specification 


aus Iesel 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2217 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


8.4.4.2 Register description 


8.4.4.2.1 PATH_EB 


Cen Jor [so [= [= [or [os [5 [=] als [x [mol ola, 


Reserved 


Reserved 
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CPP data path enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(ees [ora [RO [WA o ësst 


nmas fa [AW fna fo [enable omanan 
Cp pane [ti [AW [WA [0 enbe roion O 


cpp_path0_eb in [Rw [na Jo | enable Thumbnail Scaler path 


8.4.4.2.2 CPP_PATH_START 


C EE Ee eeaeee e HEE 


Reserved 


Reserved 


CPP path start 


pat | pat 

hi_ bü ` 

star | star 
tart 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(ees [ora [RO [WA 0 ësst 


TE 


= ITT 


DMA path will detect the rising edge of 
dmaz_start to start, so 


to start DMA should follow this 
procedure: 
1. set cop_dma_eb = 1. 


2. configure other DMA relative 
registers. 
3. dma_start=1 


Path1 will detect the rising edge of 
path1_start to start, so 


to start path1 should follow this 
procedure: 


1. set cop_path1_eb = 1. 
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2. configure other path relative 
registers. 
3. pathi_start=1 


pathO_start WC NA PathO will detect the rising edge of 
pathO_start to start, so 
to start pathO should follow this 
procedure: 
1. set cop_pathO_eb = 1. 
2. configure other pathO relative 
registers. 
3. pathO_start=1 


8.4.4.2.3 CPP_PATH_STS 


SC EE 2 ed 2 ed 
ms E 


Reserved 
EAO = >= ë ë > ë) 
pReset | o Jo fo fo fofoftofofto}ofto}ote]ote]o| 
ei TS Ta lna pita lng TS |e tz} ets} sts] 2] ]o | 


dm pat pat 
Reserved as hi_ h0_ 
tatu stat stat 
s us us 
Type Pt Fe Lg Lee 
CPP path status 


ii | ANES [Rare | ve | n 
ar Value 

[evened fea [RO LCE 

ma saws fer fao fna fo | t-dmabusyiO-dmaile 

pam seus [m [ro LCE HE 

paro saus fo [Ro [na fo [ipamo busy: 0: pano ide: 


8.4.4.2.4 CPP_INT_STS 


C Joa [oo [= [x [= eeaeee HEE 
C1 Cd 


Reserved 


"e 
merl PPP PPP) PPP, 
Ta TSTS TSTS TSTS TSS TT 


Reserved cpp_int_sts 
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TM —I 
| Reset mm ° | |e} ofofofofofofofal 


CPP interrupt status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena fom [RO [WA o fea 


cpp_int_sts [10: 0] NA Interrupt masked status. 
bit0: for pathO interrupt 
bit1: for path1 interrupt 
bit2: for dma interrupt 
bit3: for mmu_vaor_rd_int 
bit4: for mmu_vaor_wr_int 
bit5: for mmu_inv_rd_int 
bit6: for mmu_inv_wr_int 
bit7: for mmu_uns_rd_int 
bit8: for mmu_uns_wr_int 
bit9: for mmu_paor_rd_int 
bit10: for mmu_paor_wr_int 


8.4.4.2.5 CPP_INT_MSK 


SC EE 2 ed EE 2 STs Ta 


(el 
ee Ee Ee E Ee e Ee 
aT TS]Tn Te TS TSTS TSTS TS TT 


Reserved 


Reserved cpp_int_mask 


w) H S 
mea [TSTST TTT TTT TT 


CPP interrupt mask 


Field Name Type SSES Reset Description 
Value 


same no fom Jo 


cpp_int_mask = 0] ee int mask for pathO interrupt. (1: 
patho INT disabled; 0: pathO INT 
enabled.) 
bit1: int mask for path1 interrupt. (1: 
path1 INT disabled; 0: pathi INT 
enabled.) 
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bit2: int mask for dma interrupt. (1: dam 
INT disabled; 0: dma INT enabled.) 


bit3: int mask for mmu_vaor_rd_int 


bit4: int mask for mmu_vaor_wr_int 
bit5: int mask for mmu_inv_rd_int 


bit6: int mask for mmu_inv_wr_int 
bit7: int mask for mmu_uns_rd_int 
bit8: int mask for mmu_uns_wr_int 
bit9: int mask for mmu_paor_rd_int 
bit10: int mask for mmu_paor_wr_int 


8.4.4.2.6 CPP_INT_CLR 


Se EEE 2 ed Ed ee STs Ta 


Reserved 
we 
| Reset IE | ENO SS ES RE Ro | | 
er ES DIED ne Ee 
| Name _ Oooo ooo 


Reserved cpp Int cr 


w|) H e 
KEES ES E ER ERES SES ES ESESESESER 


CPP interrupt clear 


Field Name Type | Set/Cle | Reset Description 
ar Value 


CTRL L o eea 


cpp_init_clr [10:0] WC NA HW will self clear each bit to 1'b0 next 
colck-cycle after writting to 1'b1. 
bit0: for pathO interrupt. (1: clear pathO 
interrupt.) 
bit1: for path1 interrupt. 
bit2: for dma interrupt. 
bit3: for mmu_vaor_rd_int 
bit4: for mmu_vaor_wr_int 
bit5: for mmu_inv_rd_int 
bit6: for mmu_inv_wr_int 
bit7: for mmu_uns_rd_int 
bit8: for mmu_uns_wr_int 
bit9: for mmu_paor_rd_int 
bit10: for mmu_paor_wr_int 


8.4.4.2.7 CPP_INT_RAW 
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0x00000018 CPP interrupt raw(0x00000000) CPP_INT_RAW 


er | st | 30 | 29 | 20 | 27 | 25 | 25 | 24 | 2a | 22 | 21 | 20 | 19 | 18 | 17 | 18 | 


Reserved 


u_p 
Reserved aor 


Type KEN oC 
| Reset ë © 1: 1: | | o | 


CPP interrupt raw 


Field Name Type | Set/Cle | Reset Description 
ar Value 


a EEN e Am 
EE 


mmu_uns_wr_int interrupt for unsecure 
read, MMU_INVALID_* W records the 
address 


mmu_uns_rd_int interrupt for unsecure 
write, MMU_INVALID_*_R records the 
address 


mmu_inv_wr_int interrupt for unsecure 
read, MMU_UNSECURE _* W records 
the address 


mmu_inv_rd_int interrupt for unsecure 
write, MMU_UNSECURE_*_R records 
the address 


mmu_vaor_wr_int interrupt for write virtual address 
matches no channel, 
MMU_OFR_ADDR _*_W records the 
address 


mmu_vaor_rd_int interrupt for read virtual address 
matches no channel, 
MMU_OFR_ADDR _* R records the 
address 


E [fat [RO[NA [0 | tamadone 
manian f feo [na HT o oo 
sano aone fo fao Im HT 


8.4.4.2.8 AXIM_CHN_SET 
0x0000001C AXIM channel setting(0x00010000) 
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Reserved 


EE EES 
| Name | — a 


ne o o oo SSS 
G = ODD 
Tas TS TS TSTS TTS 


R P 


AXIM channel setting 


Field Name Type | Set/Cle | Reset Description 
ar Value 


oe TE 
feseved [sti [RO [NA fo lees Cd 


pathi_endian [10: 8] RW NA 000: D[63:0] -> D[63:0]; 
001: D[63:0] -> {D[39:32], D[47:40], 
D[55:48], D[63:56], D[7:0], D[15:8], 
D[23:16], D[31:24]} 
010: D[63:0] -> {D[47:32], D[63:48], 
D[15:0], D[31:16]} 
011: D[63:0] -> {D[55:48], D[63:56], 
D[39:32], D[47:40], D[23:16], D[31:24], 
D[7:0], D[15:8]} 
100: D[63:0] -> {D[31:0], D[63:32]} 
101: D[63:0] -> {D[7:0], D[15:8], 
D[23:16], D[31:24],D[39:32], D[47:40], 
D[55:48], D[63:56)} 
110: D[63:0] -> {D[15:0], 
D[31:16],D[47:32], D[63:48]} 
111: D[63:0] -> {D[23:16], D[31:24], 
D[7:0], D[15:8],D[55:48], D[63:56], 
D[39:32], D[47:40]} 


pathO_dma_out_u | [7] RW NA Shared by pathO and dma. 

v_endian 
only effected while output_format=0 or 
2 which are YUV - 2plane mode. 
1: uv data will be swapped, {v_data, 
u_data} -> {u_data, v_data} 
0: no change. 


pathO_dma_out_e | [6: 4] Rw jna fo Shared by pathO and dma. 
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ndian 
000: D[63:0] -> D[63:0]; 
001: D[63:0] -> {D[39:32], D[47:40], 
D[55:48], D[63:56], D[7:0], D[15:8], 
D[23:16], D[31:24]} 
010: D[63:0] -> {D[47:32], D[63:48], 
D[15:0], D[81:16]} 
011: D[63:0] -> {D[55:48], D[63:56], 
D[39:32], D[47:40], D[23:16], D[31:24], 
D[7:0], D[15:8]} 
100: D[63:0] -> {D[31:0], D[63:32]} 
101: D[63:0] -> {D[7:0], D[15:8], 
D[23:16], D[31:24],D[39:32], D[47:40], 
D[55:48], D[63:56]} 
110: D[63:0] -> {D[15:0], 
D[31:16],D[47:32], D[63:48]} 
111: D[63:0] -> {D[23:16], D[31:24], 
D[7:0], D[15:8],D[55:48], D[63:56], 
D[39:32], D[47:40]} 


pathO_dma_in_uv Shared by pathO and dma. 

_ endian 
only effected while input_format=0 or 2 
which are YUV - 2plane mode. 
1: uv data will be swapped, {v_data, 
u_data} -> {u_data, v_data} 
0: no change. 


pathO_dma_in_en l RW NA Shared by pathO and dma. 
dian 


000: D[63:0] -> D[63:0]; 
001: D[63:0] -> {D[39:32], D[47:40], 
D[55:48], D[63:56], D[7:0], D[15:8], 
D[23:16], D[31:24]} 

010: D[63:0] -> {D[47:32], D[63:48], 
D[15:0], D[31:16]} 

011: D[63:0] -> {D[55:48], D[63:56], 
D[39:32], D[47:40], D[23:16], D[31:24], 
D[7:0], D[15:8]} 

100: D[63:0] -> {D[31:0], D[63:32]} 
101: D[63:0] -> {D[7:0], D[15:8], 
D[23:16], D[31:24],D[39:32], D[47:40], 
D[55:48], D[63:56]} 

110: D[63:0] -> {D[15:0], 
D[31:16],D[47:32], D[63:48]} 

111: D[63:0] -> {D[23:16], D[31:24], 
D[7:0], D[15:8],D[55:48], D[63:56], 
D[39:32], D[47:40]} 


8.4.4.2.9 AXIM_BURST_GAP_PATHO 
0x00000020 AXIM interval gap for pathO(0x00000000) EES 
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5 TTS TSTST TSTST TSTST Ts TTT TD 
C 
(el 
EES ES ES ES OOO 


pathO_dma_wch_burst_gap 


me TTT TTT TTT TT 


AXIM interval gap for pathO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
pathO_dma_rch_b | [31:16] | RW NA pathO/dma read channel gap. 
urst_gap 
pathO_dma_wch_ | [15:0] RW NA pathO/dma write channel gap. 
burst_gap 


8.4.4.2.10 AXIM_BURST_GAP_PATH1 


0x00000024 AXIM interval gap for path1(0x00000000) ES 


Cea e [= [Tele [ees eee ee 


path1_rch_burst_gap 
mpe PO NNN 


path1_wch_burst_gap 


rese TTT TTT T 


AXIM interval gap for path1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pathi_rch_burst_ | [31:16] | RW NA path1 read channel gap. 
gap 
pathi_wch_burst_ | [15: 0] ee ES path1 write channel gap. 
gap 


8.4.4.2.11 AXIM_PAUSE 


0x00000028 AXIM channel pause(0x00030000) | AXIM_PAUSE | 
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BENS ESE ele, ea) BRB 


recm 
S 
Reserved e S S 


ee PEPE PEPE EEE ET 


— e 


Sa oc 
TT 


AXIM channel pause 


Field Name Type SC Reset Description 
Value 


sae ome 


rcmd_split_en o Burst EN enable for AXI read 
command 

wemd_split_en [16] Burst SE for AXI write 
command 


C TER [NA fo 
CCN ANA E nn 
E [itr RW [NA fo [| 
E [ror 7 [Rw [na fo [SSS 


8.4.4.2.12 AXIM_STS 


Ten Jor [oo [= [=] or [os [== [= [x [mol ola, 
ms O 


Reserved 
po S 
Pest | o Jo TTT TTT 


| bt TS Ta Tas ls ln ma) s sss laa 


axi axi axi 
m_ 
Reserved 
wch Ze 
sts _sts | _sts 


res [o e o e e e e e e e e 
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AXIM channel status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(eng a [RO a 


rron anp ron nns anns 
EE HIR CHL o 
EE T II 


8.4.4.2.13 PATHO_SRC_ADDR_Y 


SC ONE ed 2 de GE HEE 


pathO_src_y_base_addr 
Te Pe NM AN 


pathO_src_y_base_addr 


Peel PPP PPP) Pr PP), 


PathO source y address 


Field Name Type Set/Cle | Reset Description 
ar Value 
pathO_src_y_base | [31: 0] SN Ir | 128 byte align 
_addr 


8.4.4.2.14 PATHO_SRC_ADDR_UV 


Se EEE Ee Ee Laas cd 
LS e 


pathO_src_uv_base_addr 
Type 


pathO_src_uv_base_addr 


me TTT TTT TTT TT 


PathO source uv address 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


pathO_src_uv_bas | [31: 0] RW NA 128 byte align 
e_addr 


8.4.4.2.15 PATHO_DES_ADDR_Y 


5 EEE Tass alasan ee cd 


pathO_des_y base addr 
(GH EE a A 


pathO_des_y base addr 


Peel PPP) PPT) PRP] 


Path0 destination y address 


Field Name Type SE Reset Description 
Value 
patho, des_y bas | [31:0] he 128 byte align 


8.4.4.2.16 PATHO_DES_ADDR_UV 


fe EE Ee EE ee ed 
ms ET NO mO 


pathO_des_uv_base_addr 
Tre | OR 


pathO_des_uv_base_addr 


Tefo TTT TTT 


PathO destination uv address 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pathO_des uv ba | [31:0] RW NA 128 byte align 
se_addr 
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8.4.4.2.17 PATHO_CFGO 


Cen [x [=|] [6 [s[~[=l@[x[m] ole [7] ol 
ms a O 


"e 
Perl P PPP PPP) PP Ppp, 


Reserved 


| bt fisfiafis[iz}iifiofe{s}7tels]s}sf2}ifo 


output_for input_forma 
fname femmes EE | cans | ait” la, 


pathO configO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


rn a E 

ver_deci [7: 6] scaler_src Se (pathO_src_height 
>> ver_deci). 

hor_deci [5: 4] scaler_src_width = (pathO_src_width 
>> hor_deci). 


output_format [3: 2] 2'b00, YUV420 2-plane; 
2'b01:Reserved ; 
2'b10:YUV422 2-plane; 
2'b11:reserved; 

input_format [1: 0] RW NA 2'b00, YUV420 2-plane; 
2'b01:Reserved; 
2'b10:YUV422 2-plane; 
2'b11: reserved; 


8.4.4.2.18 PATHO_CFG1 


5 EEE Tas Tsa ee Ta] 
C H 


RW 


Reserved pathO_src_width 


"DR ooon fefe] 
œ |isfiajijijnjiojofej7zjesjs|sjs]z2|ijo 


RW 


pathO config1 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


em rapo [nk fo 


pathO_src_height em 16] | RW 0x438 a 0, pathO_src_height%2 = 
0. 
input_format=2, pathO_src_height%1 = 
0 

sta [Ro fa o 


pathO_src_width [12: 0] pee ie 0x780 input_format=0/2, pathO_src_width%4 
= 0. 


8.4.4.2.19 PATHO_CFG2 


path0 config2(0x04380780) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Prato des tight OO OO 


Reserved pathO_des_height 


pathO_des_width 


RW 


pathO config2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma apo a fo 


pathO_des_height Ge 16] | RW 0x438 ee 0, pathO_des_height%2 
=0. 
output_format=2, pathO_des_height%1 
=0 
a a a 


pathO_des_ width [12: 0] 0x780 output_format=0/2, 
pathO_des_width%4 = 0. 


8.4.4.2.20 PATHO_CFG3 


pathO config3(0x07800780) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | l OoOO pith O 


Reserved pathO_des_pitch 


RW 
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Ce [stele TSTST TS TSTST TS TT 


pathO config3 


Field Name Type Ge Reset Description 
Value 


E foe fo 
Ee ES A AN 
Se CET G G 


8.4.4.2.21 PATHO_CFG4 


fe EE Ee EE ee ed 


Reserved pathO_src_offset_x 


| et Le Ta Tas Ins n nms TS TSTS Ta TS T 


Reserved pathO_src_offset_y 


pathO config4 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema fear [ro [ao 


Sa Ve src_offset_ | [28:16] | RW input Legd 0/2, 
pathO_src_offset_ X%2 = 0. 


E a a E 

pathO_src_offset_ | [12:0] input_format = 0, 

y pathO_src_ offset _Y%2 = 0. 
input_format = 2, 
pathO_src_offset_y%1 = 0. 


8.4.4.2.22 PATHO_CFG5 


pathO config5(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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Reserved pathO_des_offset_y 


pathO config5 


Field Name Type | Set/Cle | Reset Description 
ar Value 
se e e 


Ge des offset | [28:16] | RW en 0/2, 
pathO._des_offset_x%8 = 0. 


ege ebe 

pathO_des offset | [12:0] output_format = 0, 

_y pathO_ des offset_y%2 = 0. 
output_format = 2, 
pathO_des_offset_y%1 = 0. 

8.4.4.2.23 PATH1_SRC_ADDR 


path1 source address(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


path1_src_base_addr 
mpe T NAN E 


path1_src_base_addr 


T 
mea [TT TTT TTT TT 


path1 source address 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pathi_src_base_ | [31:0] RW NA 128 byte align 
addr 


8.4.4.2.24 PATH1_DES_ADDR 


0x00000104 path1 destination address(0x00000000) PATH1_DES ADDR 
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5 TTS TSTST 8 TSTST Ts TTT TD 
ms L 
mes [TTT TTT 


œ TnS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


Dahl des base addr 


Peel PPP PPP PPP PPP) 


path1 destination address 


Field Name Type | Set/Cle | Reset Description 
ar Value 
path) des base | [31:0] ee ie 128 byte align 
addr 


8.4.4.2.25 PATH1_ROT_SIZE 


C EE 2 Ed ed 
ms T 


rot_height 


8 ES ESESESESESESESER 
Tas] TS TSTS TSTST 


rot_width 


Peel DP PPP) PP PP), 


path rotation size 


Field Name Type | Set/Cle | Reset Description 
ar Value 
rot_height [31:16] |RW (NA |o ` (peu input height. rot_height%4 = 0 
rot_width [15:0] |RW (NA |o [pathi input width. rot_width%4 = 0 


8.4.4.2.26 PATH1_SRC_PITCH 


Se EES Ee 2 ee Ee cd 


Reserved 


ne TR 
mea TTT TTT TTT TT 
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| Bit Islolalelolalslextetstataztztxig 
| Name | rot_src_pitch 


Peel PPP) PPP) PPP) |] 


path1 source pitch 


Field Name Type Ge Reset Description 
Value 


et fare fee fo 


8.4.4.2.27 PATH1_SRC_OFFSET 


SC EES Ee Ee ce cd 


rot_src_offset_y 
Te UNNI 


rot_src_offset_x 


me DP PPP PPP P PPP P PT, 


path1 start ossfet 


Field Name Type | Set/Cle | Reset Description 
ar Value 
rot_src_offset_y [31:16] | RW NA Start y position in original image 
rot_src_offset_y%4=0 
rot_src_offset_x [15: 0] RW NA Start X position in original image. 
rot_src_offset_x%4=0 


8.4.4.2.28 ROT_CFG 


Cen Jo [oee [e e e e STs Ta 
ms a 


Reserved 


Pee TSTST TSTS TSTS e eee 
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path1 rotation config 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ers [ro [Mao [| 
rot_422 uv a [Rw [na jo | 0: uv 420 mode; 1: uv 422 mode 


rot_mode [3: 2] RW NA rotate 90degree; 
: rotate 270degree; 
rotate 180 degree; 
: horizontal mirror 
rot_format [1: 0] RW NA 00: byte per pixel mode. (for Y) 
01: half word per pixel mode. (for 
420/422 UV) 
10: word per pixel mode. (for 
ARGB888 ) 
11: Reserved. 


8.4.4.2.29 DMA_SRC_ADDR 


Se ed EG 
| Name | dma_src_base_addr 

| Reset | o Lee Geste Gelee tee tefeto 
œn TnS Da lna Ts n]a TS TLS TTS SaaS LST 


dma Src base addr 


dma source address 


Field Name Type | Set/Cle | Reset Description 
ar Value 


dma_src_base_a | [31:0] RW NA 8 byte align is valid, but 128 byte align 
ddr is good for DDR access efficiency. 


8.4.4.2.30 DMA_DES ADDR 
0x00000184 dma destination address(0x00000000) DMA DES ADDR 
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[est (ego) Pe | ee ee ea ES 
[Name l 
KSE 
S EA KAKIA CAENCAEN EAEN EE ERE 


dma_des_base_addr 


me TTT TTT TTT TT 


dma destination address 


Field Name Type | Set/Cle | Reset Description 
ar Value 
dma_des_base_a | [31:0] RW NA 8 byte align is valid, but 128 byte align 
ddr is good for DDR access efficiency. 
8.4.4.2.31 DMA_CFG1 


fe EEE Ee EE ee ed 


Reserved dma_height 


dma config1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Oo La 


Eë AIE Ha rR Gr aran 
EE 


8.4.4.2.32 DMA_CFG2 


fe EEE Ee EE ee TSTs [a] 
[hone [ER] mC 
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KH DER 
Preset Pope fel [ PPP PPT, 
Pe TSTST TSTS TSTS TSTS TSTST || 


Reserved dma_src_pitch 


dma config2 


Field Name Type SEHR Reset Description 
Value 


net fara C fr 
rnare prn Han «a 
EE 


8.4.4.2.33 DMA_CFG3 


Se EEE 2 ed EE ee [a] 


Reserved dma_src_offset_x 


Ta TSTS TSTS TSTS TSTST 


dma config3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


a | a Za 


CE EH EES 
a ST | 


8.4.4.2.34 DMA_CFG4 


5 BE ed 2 de Tan TT 
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Reserved dma_des_offset_y 


dma config4 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ee | a 
revel [usar [no [na Jo 
SEN [aw [na fo [ama aes onoo 


8.4.4.2.35 MMU_EN 


"reen | ___mmvenabi(oonanao0y O | uen 
Cen Jo [oo [ee [e e Jes e e e a e e [aT 
"es 


Reserved 


r EE A EE 


3 Res | mm 
Reserved E Reserved Reserved erv u_b 
{ ed usy 


=m Pe og SE 


mmu enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EES 


mmu_wr_rotation = pn write channel rotation 

en enable,when it is enable,then the mmu 
can adopt the mst rotation cmd 

mmu_rd_rotation_ | [12] Mmu read channel rotation 

en enable,when it is enable,then the mmu 
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Ce es can adopt the mst rotation cmd 
SC E S C 


E 


mmu_vaor_bypas r , vaor 

s_en happened,the system will bypass this 
command, not record the addr and 
generate interrupt. 
mmu_vaor_bypass_en==0, vaor 
happened,the system will send a 
default addr, record the addr and 
generate interrupt. 


eoa a II 
mms fia fo a o | o 
mussen [itr faw [NA fo Sirene mucke o 
mmen T faw [NA fo foveas 


8.4.4.2.36 MMU_UPDATE 


0x00000204 Update(0x00000000) MMU_UPDATE 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 20 | 22 | 24 | 20 | 19 | 18 |17 |16 


Reserved 


EE 
Peset | o le tee tee tee eelste 
S 


Reserved mmu_clr 


me [TSTST T Tell TI] 


Update 


Field Name Type | Set/Cle | Reset Description 
ar Value 


cae E 
mmu_clr when the Lee is updated, the tlb 
should be clr;the bit[5:0] is clr the read 
channel tlb buf;the bit[6] clear the write 
channel tlb. 


8.4.4.2.37 MMU_MIN_VPN 


0x00000208 mmu minimum vpn(0x00000000) MMU_MIN_VPN 


EES | ee) 


Reserved mmu_min_vpn 
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[Rect rr DEED 
œ Lslwlnieiolwalsteilelstislslvie 


mmu_min_vpn 


Peel DP PP PPP) PP PP), 


mmu minimum vpn 


Field Name Type ee Reset Description 
Value 


Sn ROA 
CAT TS 


8.4.4.2.38 MMU_VPN_RANGE 


Cen [a [| [= [or sasa Lassen TSTS 


mmu_rang 
e_vpn 


E 
de ee 
Taa STTS TSTS TSTS TSS TT 


mmu_range_vpn 


Reserved 


VPN max offset range 


Field Name Type SEHR Reset Description 
Value 


SBS SREL 
mmu_range_vpn [17: 0] Ox3ffff Lee max offset range of vpn. The vpn 
offset must be in this range, otherwise, 
out of range interrupt will happen 


8.4.4.2.39 MMU_PT_ADDR 


mmu pagetable addr(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | Reseed OOOO OE 


Reserved mmu_base_ppn 


Ip JEE a 
| Reset Leer Ce Ce e e 
œ lslwlnieiolwalsteilelstislslvie 
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| Name | mmu_base_ppn 
Tyee T 


mmu pagetable addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena [eran [RO [NAO 


mmu_base_ppn [20: 0] RW NA the ppn of pagetable location base 
addr in DDR, the pagetable must be in 
aligned with 4k in DDR 

8.4.4.2.40 MMU_DEFAULT_PAGE 


Se EES Ee 2 Ee ed HEE 
"es [PD 


Reserved mmu_default_ppn 
Type PO EEN 
Sr TnS [na Ina [ns [n Ing TS TS TTS TS Talal] 


mmu_default_ppn 


T 
me TTT TT TTT TTT 


default ppn 


Field Name Type | Set/Cle | Reset Description 
ar Value 


aae a E 
mmu_default_ppn | [20: 0] the default pa address, when 
mmu interrupt happen, this address will 
be sent the corresponding AXI 
command channel 


8.4.4.2.41 MMU_VAOR_ADDR_RD 


first out of range vpn(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved mmu_vpn_vaor_rd 


eal ll CH 
| Reset | of ope pepo yepepeye Ce Ce e oe 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 
Lem l ARR 


mmu_vpn_vaor_rd 
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KSC 
me TTT TTT TTT 


first out of range vpn 


Field Name Type | Set/Cle | Reset Description 
ar Value 


a L a 


d 


8.4.4.2.42 MMU_VAOR_ADDR_WR 


fe EEE 2 EE ee Tas Ta] 
"es 


Reserved mmu_vpn_vaor_wr 
mpe E, ze 
| Bit Ts lna [na ls [n]a] s Tales laal] 


mmu_vpn_vaor_wr 


me TR 
Peel DP PPP PtP) PPP). 


first out of range vpn 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE 


r 


8.4.4.2.43 MMU_INV_ADDR_RD 


Cer [x [o]=] [7 [s[s[s[s[2 [alae ev eo 
C a 


Reserved mmu_vpn_inv_rd 


O 
Peset o DEED 
œ TnS Ta Ta Ins Tn TnS TS TSTS Ta TS T 
Name TRAR 


mmu_vpn_inv_rd 


me TR 
me TTT TTT TTT TT 
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MMU_INV_ADDR_RD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Temna TEH a o 
vrir OT a e 


8.4.4.2.44 MMU_INV_ADDR_WR 


Ten Jor [oo | [x Tas Lala [= [2 [a [mle] T 
ms [PO 


Reserved mm App Jm wt 
ee eee 
| Reset Le Lee e Ke e Keele Ce Ee e |e 
Sr Llnlslsinlwlslsizteleslaitstslile 
Lime) mmm 


mmu_vpn_inv_wr 


me] oT LUNN SN 
| Reset | o [of oto} ofofo{ ajo pay beieis: 


MMU_INV_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


CO 
A E a u e 


8.4.4.2.45 MMU_UNS_ADDR_RD 


Cen Jor [oo [eee [er Jes e e e e o Ta] 
"eet 


Reserved mmu_vpn_uns_rd 
Type 


O 
Peset [o f o fo popo opo e Ce Ce e Ce 
œ TS Ta Ta Ins n TnS TS TSTS Ta TS T 
Name TRAR 


mmu_vpn_uns_rd 


pType | 
EE EE ee Ea ES Ee ee 


MMU_UNS_ADDR_RD 


[Fieiawame | Bt | Type [Setcie | Reset] Descrpron | 
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a va H 
Taso [AT [RO C 


[mmu vpn onsa [e00 [RO [WA [0 E 


8.4.4.2.46 MMU_UNS_ADDR_WR 


Ten Jor [oo] [= e e [es [e [= [= [a [mle] HEE 
ms [es 


Reserved mmu_vpn_uns_wr 
Type PO HT 
 jisjujijejujiojojesejz/sjs]aļsļ2jijo 


mmu_vpn_uns_wr 


w o ooo S 
me TTT TTT TTT 


MMU_UNS_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(eng TH [RO [NA fo 
CE ao rann 


8.4.4.2.47 | MMU_MISS_ CNT 


fe EEE 2 ed EE Ce STs Ta] 
LR NO EE 


mmu_cnt_miss_wr 
cs 4 a 
Peset | o LOMA wä 
œ [isfiajijijnjojoejejzjsjs|ejs]efijo 


mmu_cnt_miss_rd 


Pee lel PPP PP PPP PPP), 


mmu miss statistics 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mmu_cnt_miss_w | [81: 16] NA cleared by mmu_miss_cnt_clr , will 
r keep on 16'hffff, when the num of miss 
is bigger than 16'hffff, 
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mmu_cnt_miss_rd | [15: 0] NA cleared by mmu_miss_cnt_clr , will 
keep on 16'hffff, when the num of miss 
is bigger than 16'hffff, 

8.4.4.2.48 MMU_PT_UPDATE_QOS 


pagetable update qos(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
ee 
Pest | ofofofofeoefoejojefoejoefefoejofefefo 
e EE EE 
| Reset HI IE H Dice 


pagetable update qos 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE RES 


mmu DL update | [3:0] pr qos used for the mmu read ddr to 
qos update the pagetable , 
8.4.4.2.49 MMU_VERSION 


C EE Ee eee] eae er e 


"ef 
Perl PPP PPP) PP PPT, 
aT TSTS TSTS TSTS TSS TT 


Reserved 


mmu_version 


wo SS 
mea o e e e e E e E E e E E e e 


MMU VERSION 


Field Name Type u Reset Description 
Value 


E C G 


[15: 0] E E 0x100 OO register indicates the version of 
this IP 
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8.4.4.2.50 MMU_MIN_PPN1 


REECH 
fe EE 2 ed EE ee ed 


Reserved 


E 
Peset IT] OREN E A Wn SES ESS ES SSES ES 
| bt Le vloteiolnlsteilelstislslvie 


Reserved mmu_min_ppn1 


mmu mini ppn1 


Field Name Type ee Reset Description 
Value 


CaS n 
CCT CS SE 


8.4.4.2.51 MMU_PPN_RANGE1 


Cen Jor [oee [e Je es ed 
ms 


Reserved 
mes LR 
ness ES ESES E SES SES SSES ales a 
œn Is altelnialsteslielstvlstslie 


Reserved mmu_range_ppn1 


PPN range) 


Field Name Type | Set/Cle | Reset Description 
ar Value 


m eapo a e 


mmu_range_ppn1 | [11:0] GE max offset of ppn. The ppn offset 
must be in this range, otherwise, out of 
range interrupt will happen 


8.4.4.2.52 MMU_MIN_PPN2 
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"reen TR mae | 
C Ed Ee ee ae Ee HEE 


Reserved 


Ses as 
Pest |'o | o | o [oo }ofofo{otototof{ofoltoto]oa 
œ Le vloieiolalsteilelstislslvis 
| Name | PO nminsene O 


Reserved mmu_min_ppn2 


mmu mini ppn2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EECHER [NA fo 
CC Oh ET 


8.4.4.2.53 MMU_PPN_RANGE2 


Cen Jor [oo [ee [e Je es e e EE G EEE 
"es 


Reserved 
nps Le 
Pest | o Jo TTT TTT 
ei fisjjisjijujiofjojesejz|sjs|ajsjeļijo 
| Name | LEE. 


Reserved mmu_range_ppn2 


PPN range2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma eapo a e 


mmu_range_ppn2 = 0] pa max offset of ppn. The ppn offset 
must be in this range, otherwise, out of 
range interrupt will happen 


8.4.4.2.54 MMU_VPN_PAOR_RD 


MMU_PAOR_VPN_ADDR_RD(0x00000000) 
| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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ow a, mm. | 


mmu_vpn_paor_rd 


me TR 
me TTT TTT TTT TT 


LRR TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


MMU_PAOR_VPN_ADDR_RD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Ea aa E 


d 


8.4.4.2.55 MMU_VPN_PAOR_WR 


Se EEE Tass ee cd 
ms L 


Reserved mmu_vpn_paor_wr 
Type PO 
| Bit Islolalelolalslextetstataztztxig 


mmu_vpn_paor_wr 


w o oo o S 
Peel DP Pee) PPP PP), 


MMU_PAOR_VPN_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ee La 


wr 


8.4.4.2.56 MMU_PPN_PAOR_RD 


fe EEE Tas EE 2 ed 
"el E 


Reserved 


Tie | 
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Best HIE HIE 1 H E | T 
S Le E ERO ERL E R E R R R E E ES 


Reserved mmu_ppn_paor_rd 


Ip | TT 
EA DEER 


MMU_PAOR_PPN_ADDR_RD 


Field Name Type ee Reset Description 
Value 


S ROA 


mmu_ppn_paor_r | [11:0] pe p pae pa out of range first ppn 
d 


8.4.4.2.57 MMU_PPN_PAOR_WR 


fe EE Tass ee nas La] 


Reserved 
wef OO 
EAR EAR EAR EAR EAR 
ei KAREREAEAEAER RAR 


Reserved mmu_ppn_paor_wr 


MMU_PAOR_PPN_ADDR_WR 


Field Name Type SEHR Reset Description 
Value 


pn a rn (n rE 


mmu_ppn_paor_ |} [11:0] e pe p pae pa out of range first PPN 
wr 


8.4.4.2.58 MMU_REG_AU_MANAGE 


Cen Jor [ooe e [er Je Jes Je e e nas aT 


Reserved 


"e 
Perl PPP PPP PP PP PPT, 
Per fsfufolelsfolstel7l[>l[s{«]>]7] Jo 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2250 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM ) eae eee OOOO BLBBAIE Device Specification 


Reserved 


mmu register authority manage 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma tes 


mmu_reg_auth a the authority of all mmu 
register , except MMU_UPDATE, 
which can be write 
0: unsercure APB can rd&wr those 
regs, 
1: unsercure APB cannot rd&wr those 
regs 


8.4.4.2.59 cpp_spare0d 


fe EEE 2 ed EE ee cd 
Pome fe OO 


CDD. Spare 
"ml 
Pest | o Jo | o fof ofotofots}ofs}ots]ole]o| 
ei fisjjisjijujiofjojesejz|sjs|ajsjeļijo 


cpp_spare0 


T 
me PPP PPP) PPP PPT 


cpp spare registerO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


cpp_spare0 [31: 0] Rw [NA fo cpp spare register0 for further usage. 


8.4.4.2.60 cpp debug 


Se EE 2 ed 2 2 TnS [a] 


cpp_debug 
a 
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Peset | o ESESESESESESES EA ES ES SEA ES ES oa 
œ Lslwlnieiolwalsteilelstislslvie 


cpp_debug 


cpp debug information 


Field Name Type | Set/Cle | Reset Description 
ar Value 


cpp_debug [31: 0] NA for cpp thumbnail scaler debug 
purpose only 


8.5 VSP 


8.5.1 Overview 


VSP_TOP is a multi-format video stream processor which can perform decoding h.264 video streams 
up to 1080p in 30 fps, and h.264 encoding up to 1080p in 30 fps. 


8.5.2 Features 


@ ITU-T H.264, ISO/IEC 14496-10: 
B Decoding 
@ Baseline Profile, Main Profile and High Profile, up to Level 4.1 
@ Upto 1920x1088, 30fps, progressive 


@ Support H.264 MVC , Stereo high profile & Multi view high profile. 


H Encoding 
@ Baseline Profile, 
@ Upto 1920x1088, 30fps, progressive 


@ Support MVC , Stereo high profile 720p 


Support image maximum size up to 1920x1088; 

Support minimum size to 16X16; 

Support YUV420 image for decoding; 

Support YUV420 2 plane/ 3plane, ARBG888 image for encoding; 
Support EIS for encoding; 

Support MBRC for encoding; 

Support SNU function for encoding; 

Support slice mode for encoding; 

Support 0~51 Qp range for encoding; 

Maximum search scope in Y direction is from -24 to +24 pixel, Maximum search 
scope in X direction is from -48 to +48; 


8.5.3 Function description 


8.5.3.1 Diagram of VSP_TOP 
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< APB bu: R APB_RF 
SHARE RAM 


Global 
settings 


< AXI master VDB Interface 
` | | p 
Head parser& 4 BSMW& 
VLD f PPA MEA MBW BSMR E 
DCT & Head packer& 
MoA IDCT VLC "P DER 


Figure 8-53 VSP_TOP diagram 
VSP_APB_RF: APB slave interface to configure VSP subsystem by outside MCU. 


Global settings: include general purpose registers and parameters RAM for hardware 
accelerators; 


BSM_TOP: Bits stream processing accelerator which was works in two modes; fetch bits 
stream from external memory in decode mode, and send out encoded bits stream in encode 
mode; Also it may work as separated accelerator to help software processing slice header. 


AXI Master: read/write AXIM bus according to the accessing request from each sub modules; 


Header parser & VLD: include header parser and Entropy decoder; support H.264(include 
CAVLC and CABAC). 


Header Packer & VLC: entropy encoder and MB header packer; support H.264(CAVLC only). 


PPA: Parameter parser accelerator which was dedicate to prepare control parameters for 
different hardware accelerator; include MCA, IDCT, MBC and DBK in decode mode. It in 
charge of and prepare DBK parameter in H.264 encode mode. 


MCA: Perform motion compensation accelerator in decode processing. 


MEA: This module is used to perform motion estimation in encode processing; It compares 
current macro block to reference area and find the reference region which is least different to 
the current macro block. 


DBK: Loop filter accelerator to processing de-blocking. Support H.264. 


DCT/IDCT: accelerator to perform IDCT & DCT, QT&IQT. 
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8.5.3.2 


MBC: compose of De-IPRED and MB reconstruction. 


Decode data path 


Decode data path of H.264 decode: 


SL8541E Device Specification 


Pipe line stage: 


V1.1 


DBK Para but 
BSM_TOP — MBC Para buf 
DCT Para buf 
acdc line buffer 64 ) 
VLD_TOP j VLD a | 
buf X4 64 
D me ma B Ba — , 
e obu: E 2 
Zra > 
MB info line buffer > MCA Para but ams DBK line buffer(X4) 
PPA_TOP 64 buf x2 64 
i MCA 64 MEE TOR Gen rz DBK TOP 
64 obuf X2 
Fi) 48X64 | 
MCA_ MCA MCA_ 
seen) | gts | | caL DeK 
MBW_TOP ke) obufx2 
(108X64) 
i MCA_TOP | 
AXI_master 
Figure 8-54 data path of h.264 decode 
| | | l | l | 
| | | I | l | 
Frame Paser | l | l | 
Paser and VLD&PPA MBO | MBI | MB2 MB3 | MB4 | MBS MB6 
| | | | | | 
| Md Ref Pre-load MBO MBI MB2 MB3 MB4 MBS 
| | I 
| | | MC | MBO MBI | MB2 | MB3 | MB4 
| | | l | | l | 
| | | IQ+IDCT{ wan | mi | m2 Iw | mm4 
| | | l ] | l | 
| | | Intra De-PRED&MBC MBO | MBI | we | mB 
| | | l | | l | 
| | | l | DBK [ MBO | MBI | MB2 
| | | | | | l | 
| | | | | | MBW | MBO | MBI 
| | | l | | l | 
| | | l | | l | 
Figure 8-55 pipe line stage of h.264 decode 
Software flow in decode mode: 
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share RAM 
Config some glb 
registers 
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Switch the share 
RAM and boot RAM 


Start BSM to parser 
slice header 


BSM begin work 


access interface to 
open_risc 


VLC begin to fetch 
Write relative bitstream from BSM 
parameters to 

vsp_config registers 

and seeting RAMS 


Start open_risc 


PPA generate 
parameter to drive 
other accelerator 


Switch RAM access 
to hardware 
Start VLD 


MB_WR generate 
the IRQ after send 
out the last MB data. 


Wait 
MB_BURST 
IRQ 


Wait IRQ 


Transact IRQ 
Prepare information 
to ARM 
Generate IRQ to 
ARM 


Figure 8-56 software flow of decode 
Note: 


To ensure hardware have completed current slice in decode mode, software need do as following setp: 


3. Wait interrupt of MBW slice end; 
4. Polling AXIM_STS to ensure AXIM come back to idle; 


Manual work mode: 


It was a special work mode for debug. In this mode, the MB header parser and entropy decoding 
may be processing by software. Software must prepare data for PPA para buffer and VLD obuf; 
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AHB_RF 
DBK Para buf 
BSM_TOP eas na MBC Para buf 
DCT Para buf | 
Pan but UE | 
VLD OBUFIF | P 
Jl VLD 
obufX4 | 64 IDCT 64 | 
Y 108x64 dia >| TA es t 
obu; 
ERA parebut 54X64x2 |>| MBC line buffer x1 
MAR into Jive bufer > MCA Para buf Gas DBK line buffer(X4) 
PPA_TOP 64 
S MBC_TOP ni | bur x2 
McA | 64 R 7) (108x64) [| "FI DBK_TOP 
64 | obufX2 E 
Kl 48x64 | 
MCA_ MCA MCA_ 
FETCH | |) ites CAL DBK 
MBW_TOP Le obuf x2 
(108X64) 
MCA_TOP 
AXI master 
Vb Manual_Para_b 
ke uf_I/F 
CIK vap Maunal VLC PPA para buf 
a OBUFI/F 
Maual_mode 
VLD_TOP 
ES VLC obuf 
Figure 8-57 decode data path of manual mode 
8.5.3.3 Encode data path 
H.264 encode data path (base profile): 
MB info line buf al VLC Para buf 
PPA_TOP +? DCT Para buf DBK Para buf 
ee, il MBC Para buf 
i |] Line buffer | 
| | 
I| MBC TOP aal PC | a ba [ vic VLEO? 
a = u m BN 
PPA Para buf | (PRED ma "Fi DÉI L/R DCT&QT Na obuf x2 
tage 
t 
-Aa ~L 3 l 
— a | IDCT&IQT | | 
fh en d. 
i HE Aa cue i 
\ 1 i (48X64) ka DCT i 
i F Se 2 ace l l bufl o Line buffer |! 
i buf x2 Lcbuf x4 54X64 128 | 
| + | I i 
i Mea l EI Mea et MBC_TOP || 
l BS 1 ing x2 aa piut? (mbc mode) |} Gen 
) ! S I R K Ñ + R — 
| MEA i MEA |) MEA I l Dr 08x64) DBK_TOP 
1 PRE | (geren \ (fraction) | | | l E 
ll | FETCH | | ee) |! 1 &MCA | | 
| EA TOP l 1 
l l DE DBK 
DEEE SS 4 MBW ra) obi x2 
(108X64) 
ANL master 
Figure 8-58 encode data path of h.264 mode 
Pipeline stage: 
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MBI 


MEA Pre-load f| va | 
| 


MBO 


| MEA integer Í 
| 


MEA fraction [ 


| 
| IEA 


| | 
| IPRED+DCT}IDCT+MBC 


MBO | 


DBK | 


| 
| Output 


VLC | 


MBO 


Figure 8-59 encode pipeline stage of h.264 mode 
In h.264 encode mode, IPRED, DCT, IDCT and MBC should processed in one stage. 


MBC module may work in two stages; 


For Intra MB: 


In stage0 generate prediction data and write to MEA pbuf, calculate the residual to DCT; 


In stage1, fetch prediction data from MEA pbuf , residual from IDCT, write reconstruct data to 
MBC obuf. Also MBC moule need update the line buffer in this stage. 


MEA 
CBUFO 
(48X64) 


MBC 


DCT BUFO 
(DCT_BUF) 
56X64 X2 


DCT&QT 


VLC BUF 


(112X64) 


DCT internal 
buf 


D BU 
(IDCT_BUF) 
54X64 x2 
112X64 

Lé 


TOP. 
stage0 


MEA 
PBUFO 
(48X64) 


IQT&IDCT 


DCT_TOP 


MBC 
O_BUF 
108X64 


MBC_TOP 


Stage_1 


There was little different for Intra 4X4 mode: 


Each 4X4 block may be predicted by the data of left block or above block. To predict one 
block, the reconstructed data of previous block may be needed. So the interact of module 
MBC and DCT may base one 4X4 block in this mode. 


To improve the process speed, module MBC and DCT may exchange data via registers for 
each 4X4 BLOCK. 


For Inter MB: 
MBC stage0: calculate residual to DCT buf. 


MBC stage1: fetch prediction data from MEA pbuf, residual from IDCT, write reconstruct data to 
MBC obuf. 


Also MBC need update the line buffer in this stage. 
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MEA 
CBUFO 
(48X64) 


MEA 
PBUFO 
(48X64) 


DCT BUFO 
(DCT_BUF) 
54X64 


DCT BUFI 
(IDCT_BUF) 
54X64 


DCT&QT 


IDCT&IQT 


DCT_TOP 


VLC BUF 


MBC 
MBC_TOP O BUF 
Stage_1 108X64 
Software flow of encode processing 
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Enable encode mode 
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BSM begin work 


Write header out via 
BSM_TOP 


Start open_rsc 


Switch RAM access 
to hardware 
Start MEA 


Wait IRQ 


Check BSM FIFO 
Flush the left data 


Check BSM 
status & 
Check AXIM 

status 


Transact IRQ 
Prepare information 
to ARM 
Generate IRQ to 
ARM 


Note: 


To ensure hardware have completed current slice in encode mode, software need do as following step: 


1. Wait interrupt of MBW slice done; 

2. Wait interrupt of VLC slice done; 

3. Flush the left data in BSM buffer; 

4. Check BSM status; 

5. Polling AXIM_STS to ensure AXIM come back to idle; 


Support slice in encode mode: 


MEA begin fetch 
search window,and 
process SDS search 


PPA generate 
parameter to drive 
other accelerator 


MB_WR generate the IRQ 
after send out the last MB 
data. 

VLC generate FRM done 


BSM write out left 
data 
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One frame can be split to several slices in encode mode. Only rectangle slice, which width is equal to 
the frame width, can be set in encode mode. The vertical position can be configured by software. The 
MEA may be paused at the end of one slice, until software starting it again. Software should prepare the 
slice header and send them out via BSM. MEA would continue its processing until reach the end of next 


Slice. 
8.5.3.4 clock & reset 
Vsp_soft_rst 

rst_vsp_n 
clk_vsp 

rst_vsp_n 

VSP_TOP 

clk_vsp 

rst_vsp_n 

AXIM_TOP 

clk_vsp 


The default value of vsp_orsc_sof_rst should be 1’b1; 


8.5.4 Control registers 


8.5.4.1 APB Memory map 
ARM base address: 0x6090_ 0000 


ee 
GC IJ 
me (eene Il 
De Jens JI 
on eenz JI 


mn JIeswcuer JI 
om Tass | 
oc Iesel 
mg Joe JI 


ore 000~ | VSP_GLB_REGS & This space can be accessed by 
Ox6FFF APB or internal MCU, which was 
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Offset ioe 
D [Meme [Description ` 
SETTING RAMS decided by BIT 2 of 
APB | ACCESS 
0x7000 ~ | Mea eis grid table I/F 
Ox7FFF 
0x8000 ~ | BSM_CTRL_REGS 
Ox8FFF 


0x8100 ~ | Bsm1 control register It could be accessed by APB in 
0x81FF cortex control mode. 
0x9100 ~ | PPA parameter buffer(38X32) 
0x91FF Only active in manual mode 
VLD obuf (216X32) 
a active in manual mode 


8.5.4.2 APB CTRL Register Descriptions 


8.5.4.2.1 APB ACCESS CTRL 


Description : APB access control 


Pee [a [== [= [7[~[s[~lo= lel ERE e 
mes R 


Reserved 


| Type | 


Field Name Type | Reset | Description 
Value 


[31:3] FRO. fo  |Reseved ` Reserved 
e _regs_acc_sel [2] R/W (UD VSP global registers access select:0:access by 
ARM;1:access by Internal MCU 
Share_ram_acc_sel | [1] R/W | (bü Share RAM access select:0:access by 
ARM;1:access by Internal MCU 
Boot_ram_acc_sel R/W | (bü Boot RAM access select:0:access by 
ARM;1:access by Internal MCU 
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8.5.4.2.2 APB_ACCESS STS 


Description : APB access status; 


Pen [=~ Ta Taa anas el el vo 
[rene [DDD AO 


Reserved 


Shar | Boot 
era ma 
Reserved mia m_a 
cc_s | cc_s 
ts ts 


Field Name Type | Reset | Description 
Value 


[31:2] FRO fo |[Reseved = | | Reserved ` 
n ram_acc_sts | [1] 1’b0 Share RAM access status:0:access by 
ARM;1:access by Internal MCU 
Boot_ram_acc_sts FbO Boot RAM access status:0:access by 
ARM;1:access by Internal MCU 


8.5.4.2.3 MCU_CTRL_SET 


Description : MCU control set register; 


en [o [o|] |e |s oe ea oe ela e 
C E 


Reserved 


Field Name Type | Reset | Description 
Value 
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IMCU_WAKE [1] RW | 1’b0 Wake up open-risc:The Posedge of this signal will 
generate IRQ to Open-RISC, which will wake up the 
clock; 


IMCU_EB RW | 1'b0 1 : enable clock to open-risc; 0: disable clock to 
open-risc 


8.5.4.2.4 APB_INT_STS 


Description : APB interrupt status; 


APB interrupt status Registers (reset 0x0000_0000) 
Bt |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 R 


Reserved 


Field Name Type | Reset | Description 
Value 
Pista [Rofo ESCH 


VSP_HD_INT BN wa Indicate some interrupt of hardware accelerator was 
found; 


FRM_ERR mm [Ro [tbo | Indicate some error is found in current frame; 
FRM DONE mm == [RO lung | Indicate current frame is done; 


8.5.4.2.5 APB_INT_MASK 
Description : APB interrupt MASK; 
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TTS Taala anas 
C 


vee E 
reaf o o R RHH ER 
m [s ul elelnl el elelr lels ellei ie 


Reserved 


Reserved APB_INT_MASK 


Field Name Type | Reset | Description 

Value 
[ors RER 
APR INT MASK | [2:0] Interrupt mask 


8.5.4.2.6 APB_INT_CLR 
Description : APB interrupt CLR; 


Pen [x= [sell anas 
femefp 


Reserved 
fe E 
| reset |G) za anc (ca OR | ES T 
ES bao ae D 7 T eee 


Field Name Type | Reset | Description 

Value 
CC 
APB_INT_CLR [2:0] Write 1 to clear relative interrupt bit. 


8.5.4.2.7 APB_INT_RAW 


Description : APB interrupt RAW register; 
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Pex [xe [ole [als anas 


[NN 
ESSESESESESESESESESESESES > SES 
m [suleline elelr lels ellei ie 


Reserved 


Reserved APB_INT_RAW 


Type 


Field Name Type | Reset | Description 

Value 
[evar [Rofo e CS 
APB_INT_RAW [2:0] | RO Lang | Raw interrupts 


8.5.4.3 VSP_GLB_REGs & setting RAMs 
APB base address: 0x6090_0000 


Zi lws ANN fooson 
oao (Sens 
C  I 
C | 
C 1 
om omenon O 
om [ameus T 
om (mme JI 
ong Joes Il 
om Iewen JI 
forces Iesse | 
om [ramase | 
forces Iewen JI 
mom Iess | 
om Iesse JI 
om nR asr [SS 
founac[vsr-orso | 
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Zi len Irene. 
on fse 
mom Dees TSS 
mom Dees STS 
mom Dees TSS 
mom Iess |S 
mom Dees TSS 
mom [vsec OOS a 
mae Dees OOo y y 
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mom [ADR Ox cree 
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mom Deel 
mom Deel 
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E E 
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Ze le foeon 
E 
oma ees O ooo 
naet 
ome ress O ooo 
oma eesse le 
G 
E eg 


0x1140 ~ | MMU register 

0x119c 

0x11a0 ~ | Reserved 

0x11FF 

0x1200 ~ | PPA info buffer(128X32) 
0x13FF 

0x1400 ~ | DCT IQW buffer(128X32) 
0x15FF 

0x1600 ~ Reserved 

0x17FF 

0x1800 ~ Frame address buffer(128X32) 
0x19FF 


0x1A00~ CABAC context buffer(308X7) 
0x1EDO 
Reserved | 


0x2000 ~ | VLD table buffer(656X32) 
=H 


8.5.4.4 VSP GLB registers description 
8.5.4.4.1 GLB registers 
Offset | Name registers bits R/W | description 
Addr 
0x00 VSP_INT_STS Interrupt generated by 
hardware accelerators. 
BSM_BUF_OVF [0] RO Bsm buffer in external 
memory overflow 
VLC SLICE DONE | [1] HO VLC current slice done. 
Only active in encode 
mode 
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MBW_SLICE_DON | [2] RO Reconstruct Data of 

E current Slice out Done 

PDA MB _DONE [3] RO PPA done of current 
MB 

VLD_ERR [4] RO VLD ERROR 

TIME_OUT [5] RO Time out of hardware 

VLD_SLICE_DONE | [6] RO VLD done of current 
slice 

MCU_WAKEUP [7] RO Wake up interrupt from 
ARM 

MBW_MB_DONE [8] RO One MB have been 
wrote out to external 
memory 

mmu_vaor_rd_int [10] RO 

mmu_vaor_wr_int [11] RO 

mmu_invalid_rd_int | [12] RO 

mmu_invalid_wr_int | [13] RO 

mmu_unsecure_rd_i | [14] RO 

nt 

mmu_unsecure_wr_ | [15] RO 

int 


mmu_paor_rd_int [16] RO 


mmu_paor_wr_int [17] RO 
[31:18] | RO reserved 
0x04 | VSP_INT_MASK R/W 
0x08 VSP_INT_CLR WO 
Ox0C | VSP_INT_RAW RO 
0x10 | AXIM_ENDIAN_ 
SET MB_endian | [2:0] R/W 
Bs_endian [5:3] R/W 
uv_endian [6] R/W 
Cache_disable [10] HAN | 1:disable MCA CACHE 
[15:12] | RW 
wch round mode [16] R/W | 1:round-robin; 0: fixed 
priority 
rch_round_mode [17] R/W | 1:round-robin; 0: fixed 
priority 
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[31:24] | RAV | reserved 


0x14 AXIM_BURST_ 
GAP 


Rch_burst_gap [15:0] HAN | Slow down by trans 
gap 
Wch_burst_gap [31:16] | RAW. | Slow down by trans 
gap 
0x18 AXIM_PAUSE 
Rch_vdb_pause [0] DAN | ARVALID stop 
Wch_vdb_pause [1] DAN | AWVALID stop 
Reserved [31:2] RO 
0x1C | AXIM_STS Axim_busy [0] RO 
Axim_wch_busy [1] RO 
Axim_rch_busy [2] RO 


[31:3] RO Reserved 


0x20 VSP_MODE 


VSP_standard [3:0] R/W 100: H.264 
Work_mode [4] R/W. | 4:encode ; 0 : decoder 
VLD_table_mode [6] R/W | 1: software update the 

table 

0: hardware auto 

update table 
Auto_ck_gate_en [7] R/W | 1: enable Clock gating 
Cabar VIG sel EI R/W | O:select CAVLC; 
Pn_frm_sel [10] R/W | This bit only active in 


encode mode 

1: the reconstructed 
data of current frame 
won't be referred. 


0: 
mea_burst_inc_dis [11] Disable mea large 
burst 
rgb_endian [12] 1:RGBA; 
0:ARGB; 
rgo2yuv_mode [15:13] 000: R2Y 601 full 


001: R2Y 709 full 

010: R2Y 2020 full 
100: R2Y 601 reduce 
101: R2Y 709 reduce 
110: R2Y 2020 reduce 


cur_data_format [17:16] 2’h0:Y/UV420 2-plane 
2’h1:Y/U/V420 3-plane 
2’h2: RGB8&88 
2’h3:AFBC(RGB888) 
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eis_en [18] 
eis_grid_step [28:19] 
double_frm_en [29] Two frames with only 
one interrupt 
0x24 IMG_SIZE 
MB_X_MAX [7:0] RW | MB number in X 
directory 
MB_Y_MAX [15:8] HAN | MB number in Y 
directory 
ORIG_IMG_WIDTH | [24:16] | RAW | Unit 8 BYTE(for 
encode only) 
[31:25] | RO reserved 
0x28 RAM_ACC_SEL Global setting rams 
SETTING_RAM_AC | [0] R/W | 1: access by hardware 
C_SEL accelerator; 
0: access by software. 
Reserved [31:1] RO 
0x2C | Reserved 
0x30 VSP_START 
VLD_TABLE_STAR | [0] WO Start to fetch VLD data 
T active 
DECODE_START [1] WO | Active in decode mode 
ENCODE_START [2] WO | Active in encode mode 
CACHE INL START | [8] WO | Start Cache initial 
[31:4] Reserved 
0x34 VSP_SIZE_SET | VLC_table_size [11:0] R/W | The size of VLC table 
in external memory. 
Unit: WORD; 
Nalu_bytes_high [13:12] | RAW. | High 2bit of nalu_bytes, 
should be used 
together with VSP1’s 
nalu_length[19:0] to 
from a 22bit 
nalu_bytes. 
reserved [31:14] | RAV 
0x38 TIME_OUT_SET [31:0] R/W 
Ox3C | VSP_CFGO FRM_TYPE [2:0] HAN | 00:1 
01:P 
10:B 
Max_mb_num [15:3] RW | MB number in current 
slice or frame 
Slice_num [24:16] | RAV 
SliceQP [30:25] | RAW. | Qp value 
It will active in both 
decode and encode 
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mode. 
Deblocking_eb [31] DAN | 1: enable de-block 
mode 
0x40 VSP_CFG1 
Nalu_length [19:0] RW | Unit: BYTE 
Num_MB_in_GOB [28:20] | RAW 
Num_MBline_in_GO | [81:29] | RAW 
B 
VSP_CFG{1(in Skip_thresh | [7:0] R/W 
encode mode) old 
Ime_16X16 | [11:8] R/W | Less than 8 
_max 
Ime_8X8_m | [15:12] | RAW | Less than 3 
ax 
Ipred_mode_ | [24:16] | RAW. | IEA prediction mode 
_cfg[8:0] setting 
[8]: Chroma mode DC 
[7]:Chroma mode H 
[6]:Chroma mode V 
[5]:4x4 mode DC 
[4]:4x4 mode H 
[3]:4x4 mode V 
[2]:16X16 mode DC 
[1]:16X16 mode H 
[0] 16X16 mode V 
MB_Qp [30:25] | RAW | Qp of cur MB 
Bsm_byteali | [31] DAN | 1:hardware auto 
gn_mode bytealign at the end of 
each slice, 
Only for Encode mode 
0x44 VSP_CFG2(dec 
ode moog First mb x | [6:0] | RW 
[7] RO Reserved 
first mb Y [14:8] R/W 
Mca_vp8_biliner_en | [15] R/W 
first mb num [28:16] | RAV 
Dct_h264_scale_en | [29] HAN 
MCA round | [30] HAN | MCA only 
ng_type Rounding sel for 
mpeg4 
Ppa_info_vdb_eb [31] R/W | 1: PPA need write MB 
info to DDR 
VSP_CFGa2(in last_mb_y [6:0] R/W | The last MB in Y 
encode mode) direction 
[7] RO Reserved 
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first_mb_y [14:8] HAN | The First MB in Y 
direction 
MCA_vp8_biliner_e | [15] R/W | Reserved 
n 
CUR_IMG_ST_X [25:16] | RAW. | Horizontal start position 
of cur image; unit:2 
pixel 
Dct_h264_scale_en | [29] HAN | For DCT 
MCA_roundi | [30] HAN | For MCA only 
ng_type 
Ppa_info_vdb_eb [31] R/W | 1: PPA need write MB 
info to DDR 
0x48 VSP_CFG3 [31:0] R/W 
VSP_CFG3(enc used [15:0] 
gue modaj [16:20] | RO | Reserved 
CUR_IMG_ST_Y [27:21] | RAW | Start position of y, unit 
2 pixel 
[31:28] | RO Reserved 
Ox4C | VSP_CFG4 [31:0] R/W 
encode mode used 
0x50 VSP_CFG5 [31:0] R/W 
encode mode used 
0x54 VSP_CFG6 [31:0] R/W 
VSP_CFG6(enc | second_fme_quar_d | [30] R/W | 1: disable Pn frame 
ode mode) is fme quarter search in 
second frame 
Note: if P frame, it 
must! be set 1 
fme_quar_dis [29] R/W | 1: disable Pn frame 
fme quarter search in 
first frame 
Note: if P frame, it 
must! be set 1 
vsp_pitch_en [28] R/W 
vsp_pitch_sel [27] RW | 0:1024 1:2048 
rgb_swap [26:24] | RW | 0:RGB 1:RBG 2:GRB 
3:GBR 4:BGR 5:BRG 
Reseved [23:15] | RO 
second_pn_frm_sel | [14] HAN 
Second Op mb [13:8] R/W 
Second Op In [7:2] R/W 
second_frm_type [1:0] R/W 
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0x58 | VSP_CFG7 [31:0] | RAW 
VSP_CFG7(enc | eis_pos_y [31:16] | RAW | Vertical start position of 
ode mode) eis cur image; unit: 1 
pixel 
eis DOS x [15:0] R/W | Horizontal start position 
of eis cur image; unit: 1 
pixel 
Ox5C | VSP_CFG8 [31:0] | RW 
VSP_CFG8(enc_ | iw [23:12] | RAW | picture width, only for 
ode mode) eis 
in [11:0] R/W picture high, only for 
eis 
0x60 BSMO_FRM_AD | Bsm_buf0_frm_addr | [28:0] | RAN 
DR 
0x64 BSM1_FRM_AD | Bsm_buf0_frm_aadr | [28:0] R/W 
DR 
0x68 | ADDR_IDX_CF_ | Addr_l0_idx15[1:0], | [81:30] | R/W 
SR Addr_|0_idx4, [29:24] | RAW 
Addr_|0_idx3, [23:18] | RAN 
Addr_l0_idx2 [17:12] | RW 
Addr_l0_idx1, [11:6] | RAW 
Addr_l0_idx0[5:0], [5:0] HAN 
Ox6c | ADDR_IDX_CF | Addr_l0_idx15[3:2], | [31:30] | R/W 
ST Addr 10 1dx9. [29:24] | RW 
Addr_I0_idx8, [23:18] | RW 
Addr_l0_idx7 [17:12] | RW 
Addr_l0_idx6, [11:6] | RAW 
Addr_l0_idx5[5:0], [5:0] HAN 
0x70 | ADDR_IDX_CF | Addr_l0_idx15[5:4], | [31:30] | R/W 
Ge Addr_idx14, [29:24] | RW 
Addr_idx13, [23:18] | RW 
Addr_idx12 [17:12] | RW 
Addr_idx11, [11:6] | RW 
Addr_idx10[5:0], [5:0] R/W 
0x74 | ADDR_IDX_CF | Addr_l1_idx15[1:0], | [81:30] | R/W 
eg Addr_l1_idx4, [29:24] | RW 
Addr_l1_idx3, [23:18] | RW 
Addr_l1_idx2 [17:12] | RW 
Addr_l1_idx1, [11:6] | RAW 
Addr_l1_idx0[5:0], [5:0] R/W 
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0x78 | ADDR_IDX_CF | Addr_l1_idx15[3:2], | [31:30] | R/W 
aa Addr_l1_idx9, [29:24] | RW 
Addr_l1_idx8, [23:18] | RW 
Addr_l1_idx7 [17:12] | RW 
Addr_l1_idx6, [11:6] | RAW 
Addr_l1_idx5[5:0], [5:0] R/W 
0x7C | ADDR_IDX_CF | Addr_l1_idx15[5:4], | [81:30] | R/W 
eg Addr_|1_idx14, [29:24] | RW 
Addr_l1_idx13, [23:18] | RW 
Addr_l1_idx12 [17:12] | RW 
Addr_l1_idx11, [11:6] | RAW 
Addr_l1_idx10[5:0], | [5:0] R/W 
0x80 IMCU_STS IMCU_START [0] RO 
[31:1] RO reserved 
0x84 | VSP_CFG9 [31:0] | RW 
0x88 | VSP_CFG10 [31:0] | RAW 
Ox8c VSP_CFG11 target mb bits [31:16] | RW | mbrc target mb bits 
residual pixel y [15:12] | RAW | incomplete block in 
vertical bottom 
Reseved [11:2] RO 
mp4_iqt_sat_en [1] R/W 
mbrc_en [0] R/W 
0x90 VSP_CFG12 Reseved [31:12] | RO 
wr_qos [11:8] R/W | awqos, default 1 
rd oos bh [7:4] R/W | argos high level, 
default 7 
rd_qos_| [3:0] R/W m low level, default 
0x94 VSP_CFG13 VSP_cg_disable [31] R/W | 1’b1, don’t use vsp 
clock gate 
VSP_time_disable [30] R/W | 1’b1, don’t use vsp time 
mbrc_qp_range [29:24] | RW | (qp_init - qp_range ) <= 
qp <= (qp_init + 
qp_range ) 
virtual buf size [23:0] RW | mbrc virtual buf size 
0x98 VSP_CFG14 enc_snu_en [31] R/W | use in h264 encoder 
intra_cost_plus [27:25] | RW | add more 1024* 
intra_cost_plus to intra 
cost 
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enc_slice_bits [24:0] R/W use in h264 encoder 
Ox9c VSP_CFG15 Reseved [31] RO 
snu_last_mb_y_fme | [30:24] | RO The last MB in Y 
direction 
Reseved [23] RO 
snu_last_mb_x_fme | [22:16] | RO The last MB in X 
direction 
Reseved [15] RO 
snu_first_mb_y [14:8] HAN | The First MB in Y 
direction 
Reseved [7] RO 
snu_first_mb_x [6:0] HAN | The First MB in X 
direction 
Oxa0 VSP_CFG16 slice_whole_qp[31:0 | [31:0] RO acc qp in the slice 
] 
Oxa4 VSP_CFG17 Reseved [31:16] | RO 
Reseved [15] RO 
snu_last_mb_y_vic [14:8] RO The last MB in Y 
direction 
Reseved [7] RO 
snu_last_mb_x_vic [6:0] RO The last MB in X 
direction 
Reserved 
0x100 | VSP_DBG_STS 
Mbw_dbg_info [31:16] | RO 
CUR MB X [15:8] RO 
CUR_MB_Y [7:0] RO 
0x104 | VSP_DBG_STS | Reserved [31:0] RO 
1 
0x108 | VSP_DBG_STS | VLD DBG_STS [31:0] RO 
2 
0x10C | VSP_DBG_STS | Reserved [31:0] RO 
3 
0x110 | VSP_DBG_STS | PPA_DBG_STS [31:0] RO 
4 
0x114 | VSP_DBG_STS | Reserved [31:0] RO 
5 
0x118 | VSP_DBG_STS | Reserved [31:0] RO 
6 
0x11C | VSP_DBG_STS | Reserved [31:0] RO 
7 
0x120 | VSP_DBG_STS | MBC_DBG_STS [31:0] RO 
8 
0x124 | VSP_DBG_STS | DBK_DBG_STS [31:0] RO 
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9 
0x128 Cie MEAO DG STS [31:0] | RO 
0x12C eee [31:0] | RO 
(MEA1_DBG_ST 
S) 
0x130 | VSP_DBG_STS | reserved [31:26] | RO 
rees PARTITION_MODE | [25] RO 
S) IS_INTRA [24] RO 
FME_CUR_RBUF_ | [23] RO 
RDY 
FME_FBUF_RBUF_ | [22] RO 
RDY 
MEA_PARA_RDY [21] RO 
MEA_PBUF_RDY [20] RO 
MEA_CBUF_RDY [19] RO 
FME_STATE [18:16] | RO 
Reserved [15:14] | RO 
INTRA_NUM [13:0] RO Intra MB numbers in 
current frame 
0x134 | VSP_DBG_STS | Reseved [31:0] RO 
13 
Reserved 
0x140 | MMU_EN Reserved [31:5] RO 
mmu_vaor_bypass_ | [4 RW default value 1 
en 
mmu_busy [2] RO 
mmu_cg_en [1] RW default value 1 
mmu_en [0] RW 
0x144 | MMU_UPDATE | mmu_clr [0] WC 
0x148 | MMU_MIN_VPN | Reserved [81:21] | RO 
mmu_min_vpn [20:0] RW 
0x14c | MMU_VPN_RAN | Reserved [31:16] | RO 
GE mmu_range_vpn [15:0] RW reset value is16’hffff 
0x150 | MMU_PT_ADDR | Reserved [81:21] | RO 
mmu_base_ppn [20:0] RW 
0x154 | MMU_FAULT_P | Reserved [81:21] | RO 
AGE mmu_default_page_ | [20:0] RW 
ppn 
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0x158 | MMU_VAOR_A [20:0] RO 
DDR_RD 

Ox15c | MMU_VAOR_A [20:0] RO 
DDR_WR 

0x160 | MMU_INV_ADD [20:0] RO 
R_RD 

0x164 | MMU_INV_ADD [20:0] RO 
R_WR 

0x168 | MMU_UNS_AD [20:0] RO 
DR_RD 

0x16c | MMU_UNS_AD [20:0] RO 
DR_WR 

0x170 | MMU_MISS_CN | mmu_miss_cnt_wr [31:16] | RO 
V mmu_miss_cnt_rd [15:0] RO 

0x174 | MMU_PT_UPDA | Reserved [31:4] RO 
TE_QOS Ñ 

mmu_pt_update_qo | [3:0] RW default value 4’d7 
S 

0x178 | MMU_VERSION | mmu version [15:0] RO default value 16’h0100 

0x17c | MMU_MIN_PPN [12:0] RW 
1 

0x180 | MMU_PPN_RAN [12:0] RW 
GE1 

0x184 | MMU_MIN_PPN [12:0] RW 
2 

0x188 | MMU_PPN_RAN [12:0] RW 
GE2 

0x18c | MMU_VPN_PAO [20:0] RO 
R_RD 

0x190 | MMU_VPN_PAO [20:0] RO 
R_WR 

0x194 | MMU_PPN_PAO [12:0] RO 
R_RD 

0x198 | MMU_PPN_PAO [12:0] RO 
R_WR 

0x19c | MMU_REG_AU_| Reserved [31:1] RO 
WW mmu_reg_auth [0] RW 

Ox1cO | DEINT_START deint_start [0] WC 

Ox1c4 | DEINT_TOP_SA RO 
D 

Ox1c8 | DEINT_BOT_SA RO 
D 


Context for vsp_config registers (CFG3 ~ CFG9): 
For H.264 decoder 
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Offset | Name registers bits R/W | description 
Addr 
0x48 VSP_CFG3 ALPHA_OFFSET[4: | [4:0] HAN | For DBK Only 
0] 
BETA_OFFSET[4:0] | [9:5] HAN | For DBK Only 
constrained_intra_pr | [10] RW | 1: INTRA MB only can 
ed_flag predicted by pixel in 
Intra MB . 
direct_spatial_mv_pr | [11] R/W | Indicate the prediction 
ed_flag mode in B direct mode: 
1: spatial mode 
direct_8x8_inferenc | [12] R/W 
e_flag 
Transform_8x8_mod | [13] HAN 
e flag 
Entropy_coding_mo | [14] HAN | 0:CAVLC 
de_flag 1:CABAC 
MCA_weighted_en [15] R/W 
Weighted_pred_flag | [16] R/W 
Weighted_bipred_id | [18:17] | R/W 
Disable_deblocking_ | [20:19] | R/W 
filter_idc 
[31:21] | RO Reserved 
Ox4c VSP_CFG4 Chroma_qp_index_ | [4:0] R/W 
offset 
Second_Chroma_qp | [9:5] R/W 
_index_offset 
Num_refidx_lO_activ | [14:10] | RW 
6 minus 
Num_refidx_lO_activ | [19:15] | RW 
e minus! 
ListO_size [24:20] | RW 
List1_size [29:25] | RW 
[31:30] | R Reserved 
0x50 VSP_CFG5 Cur_poc [31:0] R/W 
0x54 VSP_CFG6 List1_idxO_map[4:0] | [4:0] R/W 
List1_idx1_map[4:0] | [9:5] R/W 
List1_idx2_map[4:0] | [14:10] | RW 
reserved [15] R 
List1_idx3_map[4:0] | [20:16] | R/W 
List1_idx4_map[4:0] | [25:21] | RW 
List1_idx5_map[4:0] | [80:26] | RW 
reserved [31] R/W 
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0x58 | VSP_CFG7 List1_idxO_map[4:0] | [4:0] | RAW 


List1_idx1_map[4:0] | [9:5] R/W 


List1_idx2_map[4:0] | [14:10] | RAV 


reserved 


[15] R 


List1_idx3_map[4:0] | [20:16] | RAV 


List1_idx4_map[4:0] | [25:21] | RAW 


List1_idx5_map[4:0] | [80:26] | RW 


reserved 


[31] R/W 


8.5.4.4.2 PPA_INFO_BUF 
RAM address: 0x1200 ~ 0x13FF; 
Size: 128X32 


OFFSET ADDR description 
0 List0_POC[0][31 :0] 
1 List0_POC[1][31:0] 
16 List1_POC[0][31 :0] 
31 List1_POC[15][31:0] 
32 [15:0] : List0_longterm[15:0]; 
[31:16] : List1_longterm[15:0]; 
33 {16°d0, 
chroma_log2_weight_denom[7:0], 
Luma_log2_weight_denom[7:0]} 
34 8’d0,V_weight_l0[0],U_weight_l0[0], Y_weight_l0[0] 
35 8’d0,V_offset_l0[0], U_offset_lO[0], Y_offset_lO[0] 
36 8’d0,V_weight_l0[1],U_weight_l0[1], Y_weight_l0[1] 
37 8’d0,V_offset_l0[1], U_offset_l0[1], Y_offset_lO[1] 
96 8’d0,V_weight_I1[15],U_weight_I1[15],Y_weight_I1[15] 
97 8’d0,V_offset_l1[15], U_offset_I1[15],Y_offset_I1[15] 
98~127 reserved 
8.5.4.4.3 DCT_IQW_BUF 
RAM address: 0x1400~0x15FF; 
Size: 128X32 
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8.5.4.4.4 FRM_ADDR_BUF 
RAM address: 0x1800~0x1 9FF 
Size:128X32 
offset Frame index Description 
0x000 ~ Frm_addr0 Start address of reconstruct frame Y 
0x07C Frm_addr1 Start address of reconstruct frame UV 
Frm_addr2 Start address of reconstruct frame information 
Frm_addr3 VLC table start address 
Frm_addr4 Partition info for MPEG4 or REAL 
Frm_addr5 Real update start address for intra 
Frm_addr6 Real update start address for inter 
Frm_addr7 reserved 
Frm_addr8 Start address of current frame Y, for encode 
only 
Frm_addr9 Start address of current frame UV, for encode 
only 
Frm_addr10 
Frm_addr11 
reserved 
Frm_addr28 Reserved 
Frm_addr29 Reserved 
Frm_addr30 Reserved 
Frm_addr31 Reserved 
0x080 ~ Frm_addr47 ~32 start address of Reference list0 frame Y, 
0x0BC unit: DWORD 
0x0C0~ Frm_addr63 ~48 start address of Reference list frame Y, 
Ox0FC unit: DWORD ( 
0x100 ~ Frm_addr79~64 start address of Reference list0 frame UV 
0x13C 
0x140 ~ Frm_addr95~80 start address of Reference list1 frame UV 
0x17C 
0x180 ~ Frm_addr111~96 Start address of reference list0 frame 
0x1BC information 
0x1C0 ~ Frm_addr127~112 Start address of reference list1 frame 
0x1FC information 
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8.5.4.5 BSM control registers 


base address: vsp_base_address + 0x8000; 


Zi [Name Desert 
wo feme H 
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o Jaen | 
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aa Jemen Oooo o o o 
fone forms ooo o 
ome [esmo Il 
ome [esmo ooo o 
za Ise iY 
oa Iess LI 
oan Jesse IL 
oe Jeun JI 
joao Jee SP 
CE Eoo 
HT e SE ES 


8.5.4.6 BSM control registers description 


8.5.4.6.1 BSM_CFGO 


Description : BSM configO register; 


CHH T 
KCSESEAEIEAESESERERERESEREREOKOREOK 


BUF | BUF 
OA IA Reserved BSM_BUF_SIZE 
CT CT 


Type 


SZ "rr EREM 
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BSM_BUF_SIZE 
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me o e e HH HH HH EHH 
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Field Name Type | Reset Description 
Value 


BUFO_ACT [31] R/W 1: buffer is active, 0: buffer is inactive; 
This bit can be set by software, and clear by 
hardware; 
(video should only use buff0, but for error 
conditions that buffer switch to buff1, both buff 
can be set to active ) 


BUF1_ACT 30) | RW |o ` Ir buffer is active, 0: buffer is inactive; 
alas Tea 
BSM_BUF_ SIZE [21:0] 22’h3FFFFF | Bits stream size; unit : byte, 


8.5.4.6.2 BSM_CFG1 


Description : BSM config1 register; 


(gn o BSM config1 register(reset 0x0000_0000) BSM_CFG1 


Reserved OFFSET_ADDR 


OFFSET_ADDR 


Field Name Type | Reset Description 
Value 
DESTUFFING_EN ci 1: De-stuffing enabled in decode mode; 


STARTCODE_CHK Ge 1: enable STARTCODE check mode for 
H264DEC Ee 


e KE [21 E 22’h0 meed o u address in stream buffer, unit: byte 


8.5.4.6.3 BSM_OPERATE 


Description : BSM operate register; 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2282 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Kail SppEADr UN ) SL8541E Device Specification 


Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 R | 
oo Rm HIHHH 
w| H č w J — we o 
K ë ° | ¢ ( o | o | o | o [Rn eee _ 
| Bit |is|i|isjijnjojojejz]/sjs|ajsj2|1]o] 

a BYT | cou | peu | pau 


N USH 


Field Name Type | Reset Description 
Value 


— eah o EC 


OPT_BITS [29:24] | R/W Number to be flushed, shown or written. Max 
value is 32 


EE 
BYTE_ALIGN 3] |wo flo = Byte align bitstream 
COUNT_CLR Ip |wo flo | Clear the counter of BSM 


BSM_CLR [1] WO Encode: Move data remain in data to external 
memeory; 
Decode: clear fifo; 


BSM_FLUSH ff) won | Remove n bits from bit stream. 


8.5.4.6.4 BSM_WDATA 


Description : BSM write data register; 


BSM write data register(reset 0x0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name l RRR 


BSM_WDATA 
Tw 


BSM_WDATA 
Type 


ceee ee a el e GER 


Field Name Type | Reset | Description 
Value 
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8.5.4.6.5 BSM_RDATA 


Description : BSM read data register; 


o stead aara registers 0x000 mooo | msm RoTa] 
TTS asa asan Ta STTS TS 
C T 1 


KH E 
KEES E KET E E EH HET EH EEE 
E ee C T is eas Pe ee 


BSM_RDATA 


BSM_RDATA 
EEN 


Field Name Type | Reset | Description 
Value 


BSM_RDATA [31:0] FRO fo Ø 32 bit data to be add to the bit stream. 


8.5.4.6.6 TOTAL_BITS 


Description : Total bits register; 


Pen To [= [= CEE GHG alle el 7] oe 
[Rene [DD Le 


Reserved TOTAL_BITS 


El 
[Reset EBET 
D Ieiwalsletnalwteleelstlstslie 
Liege) EE. 


TOTAL_BITS 


CHR HH HOH HH SES 


Field Name Type | Reset | Description 
Value 
H EH HTH O y y 
BSM_RDATA [24:0] ONE Total bits to be add to or removed from bit stream 


8.5.4.6.7 BSM_DBGO 
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Description : BSM debug 0 register; 


BSM debug0 register(reset 0x0000_0000) BSM_DBGO 


Br |31| | 29 | 20 | 27 | 26 | 2s | 24 | 29 | 22 | 21 | 20 | 19 | 18 | a7 | 16 | 


SC 
BSM_STATE Reserved 
ATU a 
BSM 
BSM_SHIFT_REG Reserved a ËEes Reserved BSM_FIFO_DEPTH 


| Type | 


Field Name Type | Reset | Description 
Value 


BSM_STATUS [31] Encoding: 1: Inactive, no left bits in BSM 
Decoding: 1: BSM is ready for SW operation 


aae Jelli Ian O i i 


DATA_TRAN = 0: bsm is idle, clear action is enabled 
1: bsm is transferring data, bsm clear action is 
disabled 


[rosa ees 
[SSM SAT AES [6x21] AO_ [0 | Tre it amoun ras been sited onal bam _ | 
leiert C 


DSTUFFING_LEFT_CNT wel remained data cnt in (de-) stuffing module, unit 
Byte 


BEER 
BSM_BUF_SEL ma [Ro Jo | Ping pong buffer select 
BSM_FIFO DEPTH [3:0] |RO |o | Current depth of BSM fifo 


8.5.4.6.8 BSM_DBG1 


Description : BSM debug1 register; 
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Pex [a [|= [ [7 [= [s[lal@lalm| el elev] oo 
eme[ 


Reserved 


Reserved 


= Pee oN 
Value 
[ira [Rofo L H 
[STARTGODE FOUND [er [RO | [sercos 7 7 7 7 7 OS 
[esm vos aeo [o [ro | Josee 
EELER EREECHEN 


8.5.4.6.9 BSM_RDY 


Description : BSM ready register; 


CHH 9 
Pen To [= [= [= CE3 EE [=] a] ™ eel 7] oe 
C E 


Reserved 


Reserved 


Field Name Type | Reset | Description 
Value 
es 


BSM_RDY D'Software can’t access BSM internal FIFO(it’s 
full/empty) 
When SW will read/write BSM fifo(access 0x08 
reg), this bit should be checked first 
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8.5.4.6.10 BSM_UEV_SEV RD 
Description : BSM UEV SEV read register; 


oea BSW UEV SEV read registerreser 0000-0000) | _8SULUEV_SEV_AD| 
m a[o e e] e e ae ea o e ee r e 
ane a 


Reserved 


SEV | UEV 
— | RD | RD 


Se Kee 
Value 

SS ERL L 

esve fe H HL SSCS 

seva fm [ro fo T 

uvo fio [Ro [o [Wre tio san ber io decode UEV smar | 


8.5.4.6.11 BSM_UESEV_RDATA 
Description : BSM UESEV read data register; 


mas [ESM VESEV vead data registertosot 0000-0000) | BSM UESEV ADATA 
TSTS Ta TTT ana STTS TS TTT 
mel 


UESEV_RDATA 
KE ee 
E SSES eae Eee 
BEES EES REES ee 
(äs) ene 


UESEV_RDATA 


wef SOS 
res o Ke Ke KEE 


Field Name Type | Reset | Description 
Value 


UESEV_RDATA [31:0] |RO |o [UE or SE value, signed int 
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8.5.4.6.12 DSTUF_NUM 


Description : De-stuffing num register; 


Pe [= [= [= e|] ao oe e 
C 


Reserved 


Reserved DSTUF_NUM 


y= 9 
[Reset EREECHEN 


Field Name Type | Reset | Description 

Value 
pista [Rofo | Resenes SCS 
DSTUF_NUM [7:0] FRO Jo | De-stuffing byte number 


8.5.4.6.13 BSM_TOTAL_LEN 


Description : BSM total length register; 


oa [Esmaa eng registrese naw 0000) | esm TOTAL LEN] 
Pex [a [o[=[~=]7|*[sl[~lala[almlelel vo 
[hene[ esd 


Reserved BSM_TOTAL_LEN 
Type PO S d Oe O 
EE ee kees? 


BSM_TOTAL_LEN 


GR ae o o o 
LEE HRH E H eee 


Field Name Type | Reset | Description 
Value 


a [21:0] CHE Total len to next startcode In startcode check 
mode 


8.5.4.6.14 BSM_NET_LEN 


Description : BSM net length register; 
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CE H BSMCNET LEN | 
REE CHEE E CHG EGE 
C H TH 


CH 
Reset me EEEE 
EE Eeer Kaes 
[Name [NTN 


BSM_NET_LEN 


wef OSC 
mea lT Ke ce e e e e e E 


Field Name Type | Reset | Description 
Value 


[31:22] IRO fo  |[Reseved ` [Reseved a ~AN >S O 
see [21:0] Startcode check mode, net len inside total len 
Net_len=total_len-dstuf_num-startcode_len 


Manual mode read check register(reset 0x0000_0000) MM_MODE_RDY_CHK 


joxog 
A BSR s e n 
E eee 


Reserved 


m= p pepe 
Value 

Ooo eao p fee 

[vo osu Rov [m [Ro [o [indiate tne buferis eey | 

[PPa Peur Rov [tol [Ro [o [indicate tne buferis eey | 


8.6 GSP_LITE 
8.6.1 Overview 


8.6.2 Features 
@ Add Qos signal in AXI bus 
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Support input size: 8191x8191(clip picture); output size: 8191x8191. 

Support 2 layer alpha z-order(layerO) blending and color key,including 1 layer scaling and 1 
layer(YUV) and background. 

Support background layer fill depend on RGB register. 

Support LO YUV420-2p/YUV420-3p/RGB888/ARGB888/RGB565 input rotation 

No support scaling in LO RGB888/ARGB888/RGB565 input rotation mode 

Support scaling from 1/4 ~4 in yuv input rotation mode 

Support Layer1 register shadow. 

Need even pitch in clipping in YUV420_2p/3p image mode. 

Need even pitch in clipping in YUV422_ 2p image mode. 

Znum0/znum1 need configure to different 0/1 seperately whether LayerO/layer1 disable. 
Clip_start/clip_size/pitchx/heighx need 2pixel aligned in x/y direction when scaling 1/2 down 
sample mode 

Clip_start/clip_size/pitchx/heighx need 4pixel aligned in x/y direction when scaling 1/4 down 
sample mode 

Support 90,180 and 270 degree rotation, flip horizontal and flip vertical for blending/scaling output. 
Support configurable work mode for scaling and blending. 

R (LO+L1) scale 

R LO(scale)+L1 

No support RGB/alpha swap mod in input layerx pallet mode. 

Support clipping; 

Support one layer scaling from 1/16~4, vertical 4/6/8 tap, horizontal 4/6/8 tap in image layer. 
Support 1/2, 1/4 down sample in vertical/horizontal direction in image layer( LO). 

support OSD layer scaling from 1/4~4. 

Support alpha scaling. 

Support ARGB input scaling. 

Support 6 color space convert matrix for rgb to yuv in destination output. 

Support 6 color space convert matrix for yuv to rgb in LO input 

Support dithering RGB888 to RGB565; 

Support endian configures. 

Support under input mode in LayerO (image) layer: 


3-plane: YUV420_ 3p; YV12(YUV420_ 3p UV 16align), 
2-plane: YUV422, YUV420; 
1-plane: ARGB888, RGB888, RGB565 
Support under input mode in Laver) (osd) layer: 
1-plane: ARGB888, RGB888, RGB565 
Support under output mode : 
3-plane: YUV420, 
2-plane: YUV422, YUV420,; 
1-plane: ARGB888, RGB888 (24bit/32bit), RGB565; 


Table 8-7 source/destination data formats 


Format Data Mapping(big endian) 
YUV422 
Y | [7:0] UV | [15:8] | [7:0] 
YO VO UO 
Y1 V2 U2 
Y2 V4 U4 
Y7 V14 U14 


The U/V data is half of the Y data in horizontal. 
Data address should be half-word aligned,(include 2 pixels) 
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YUV420_2p 
Y | [7:0] UV | [15:8] | [7:0] 
YU VU UO 
Y1 V2 U2 
Y2 V4 U4 
Y7 Vi4 | U14 
The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 
YUV420_ 3p 1-plane: 
[31:24] [23:16] [15:8] [7:0] 
Y3 Y2 Y1 YO 
Y7 Y6 Y5 Y4 
2-plane: 
[31:24] | [23:16] [15:8] [7:0] 
U3 U2 U1 UO 
U7 U6 U5 U4 
3-plane: 
[31:24] [23:16] [15:8] [7:0] 
V3 V2 V1 VO 
V7 V6 V5 V4 
The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 
RGB888 
[31:24] [23:16] [15:8] [7:0] 
Reserved RO GO BO 
Reserved R1 G1 B1 
ARGB888 
[81:24] [23:16] [15:8] [7:0] 
AO RO GO BO 
A1 R1 G1 B1 
RGB565 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
R1 G1 B1 RO GO BO 
R3 G3 B3 R2 G2 B2 
All input/output data support 4 endian mode(32bit) 
endian [31:24] [23:16] [15:8] [7:0] 
mode Byte3 Byte2 Byte1 Byte0 
00 Byte3 Byte2 Byte1 Byte0 
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01 ByteO Byte1 Byte2 Byte3 
10 Byte2 Byte3 ByteO Byte1 
11 Byte1 ByteO Byte3 Byte2 
All input/output data support 1 endian mode(64bit) 
endian [63:32] [31:0] 
mode Byte7-4 Byte3-0 
0 Byte7-4 Byte3-0 
1 Byte3-0 Byte7-4 
RGB565 configure 
rgo565 mode 
000 RGB 
001 RBG 
010 GRB 
011 GBR 
100 BGR 
101 BRG 
ARGB 888 configure 
ARGB888 mode 
0 ARGB 
1 RGBA 
UV configure(2-plane) 
ARGB888 mode 
0 UV 
1 VU 


8.6.3 Signal description 


8.6.3.1 AXI interface 


Main features: 


-  128-bit independent read and write data buses 
- synchronous interface to the GSP 
- Designed to support to 512MHz 


Table 8-8 AXI port description 


Signal Width HO Description Clock Domain 
Name 
AWID 4 OUT | Write client ID. clk_gsp 
AWADDR 32 OUT | Write address. clk_gsp 
AWLEN 4 OUT | Burst length (write). clk_gsp 
AWSIZE 3 OUT | Burst size (write). clk_gsp 
AWBURST | 2 OUT | Burst type (write). clk_gsp 
VIT Spreadtrum Communications, Inc., Confidential and Proprietary ` 2292 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LäepptapuN 


SL8541E Device Specification 


Always set to INCR in GSP 
AWPROT OUT | Protection type (write). clk_gsp 
AWQOS OUT | WCH QOS clk_gsp 
AWVALID 1 OUT | Write address valid. clk_gsp 
AWREADY | 1 IN Write address ready. clk_gsp 
WID 4 OUT | Write ID tag. clk_gsp 
WDATA 64 OUT | Write data. clk_gsp 
WSTRB 8 OUT | Write strobe (byte lane). clk_gsp 
WLAST 1 OUT | Write last. clk_gsp 
WVALID 1 OUT | Write valid. clk_gsp 
WREADY 1 IN Write ready. clk_gsp 
BREADY 1 OUT | Write response ready. clk_gsp 
BID 4 IN Response ID. clk_gsp 
BRESP 2 IN Write response. clk_gsp 
BVALID 1 IN Write response valid. clk_gsp 
ARID 5 OUT | Read address ID. clk_gsp 
ARADDR 32 OUT | Read address. clk_gsp 
ARLEN OUT | Burst length (read). clk_gsp 
ARSIZE OUT | Burst size (read). clk_gsp 
ARBURST OUT | Burst type (read). clk_gsp 
Always set to INCR in GSP 
ARQOS 4 OUT | RCH QOS clk_gsp 
ARPROT OUT | Protection type (read). clk_gsp 
ARVALID 1 OUT | Read address valid. clk_gsp 
ARREADY 1 IN Read address ready. clk_gsp 
RREADY 1 OUT | Read ready. clk_gsp 
RID 5 IN Read ID tag. clk_gsp 
RRESP 2 IN Read response. clk_gsp 
RDATA 64 IN Read data. clk_gsp 
RLAST 1 IN Read last. clk_gsp 
RVALID 1 IN Read valid. clk_gsp 
8.6.3.2 APB interface 


Table 8-9 APB port description 


V1.1 


Signal Name Width | I/O Description Clock Domain 
PRDATA 32 OUT APB read data. clk_gsp 
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PSLVERR 1 OUT APB ERROR clk_gsp 
PENABLE 1 IN APB ENABLE clk_gsp 
PADDR 16 IN APB address bus. clk_gsp 
PSEL 1 IN Address decoded. clk_gsp 
PREADY 1 OUT APB transfer done. clk_gsp 
PWRITE 1 IN APB write. clk_gsp 
PWDATA 32 IN APB write data. clk_gsp 
PPROT 3 IN APB protect clk_gsp 
8.6.3.3 Miscellaneous Interface 
Table 8-10 GSP port description 
Signal Width | I/O Descripiton Clock Domain 
Name 
clk_gsp 1 IN GSP core clock. - 
reset_gsp 1 IN GSP core reset signal. clk_gsp 
int_gsp 1 OUT GSP interrupt signal. clk_gsp 
8.6.4 Function description 
8.6.4.1 Color Space Conversion 


3. Input Color Space Conversion 


e. ARGB888->PMARGB888 with block alpha 
(A,R,G,B) ->(block_alpha*A, block_alpha*A*R, block_alpha*A*G, block_alpha*A*B) 
f. PMARGB888-> PMARGB888 with block alpha 
(A,R,G,B) ->((A* block_alpha),( block alpha *R),( block_alpha *G),( block_alpha*B)) 


g. RGB565-> ARGB888 


assign R[7:0] = {R[4:0],R[4:2]};assign G[7:0] = {G[5:0],R[5:4]};assign B[7:0] = {B[4:0],B[4:2]}; 
h. YUV-> ARGB888 
- YUV422(YUV420) to YUV444 
As above formula, input/output data is YUV444.In YUV422, duplication sequence is from left 


to right in horizontal direction. In YUV420, duplication sequence is from left to right in horizontal 
direction, up to down in vertical direction. Relationship between YUV444 and YUV422 (YUV420) 


as follows: 


YUV422 YUV444 


ine1 


ine2 


ine3 


ine4 


: Original UV Pixel 


: Duplicated UV Pixel 


Figure 8-60 Relationship between YUV422 and YUV444 
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YUV444 


ine1 


| 
ine2 | 
l 
| 


ine3 


ine4 


: Original UV Pixel 


: Duplicated UV Pixel 


Figure 8-61 Relationship between YUV420 and YUV444 


GSP core only support RGB/ARGB888 data formats. So the YUV image data must be convert 
to RGB888 before blend. Before the YUV convert to RGB , YUV can be adjusted for special 
application, the adjustment and the conversion formula as below show: 


-BT601 normal: 


R 5 5743 [ — 735052 + 2048 ] 
[R] 4096 [Ya] 4096 
| _ | 1410 2925 | | 554840 + 2048 
| G | eL) | Ua | T 
4096 4096 4096 
| B | i 7258 o | Va | — 929038 + 2048 
L 4096 | 4096 
- BT601 reduce: 
[ 4769 6537 |] [ — 913087 + 2048 
[R] 4096 4096 l Ya | 4096 
| | 4769 1605 3330 | | 555316 + 2048 
| G |= — X l Ua al Tra 
4096 4096 4096 | 4096 
[B| | 4769 8263 || Va | | - 1133920 + 2048 
| 4096 4096 | L 4096 
-BT709 normal: 
F Ñ 6450 [ — 825649 + 2048 | 
TR] 4096 [Ya] 4096 
M 767 1917 | | 343644 + 2048 
| G | e MI | Ua | T 
4096 4096 4096 
| B | l 7601 ‘ | Va | — 972869 + 2048 
| 4096 | 4096 
- BT709 reduce: 
[ 4769 i 7343 | — 1016222 + 2048 | 
[R] 4096 4096 [Ya] 4096 
|_| 4769 873 2183 || 314893 + 2048 
| G | = | Ua | + e 
4096 4096 4096 4096 
| B | 4769 8652 j | Va | — 1183816 + 2048 
| 4096 4096 | 4096 


-BT2020 normal: 
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i i 6040 |] [ — 773115 + 2048 
[R] 4096 [Ya] 4096 
|_| 674 2340 || | 385827 + 2048 
| G | =|1 | Ua | T 
4096 4096 4096 
|B | ; 7706 S | Va | — 986395 + 2048 
L 4096 | L 4096 
- BT2020 reduce: 
[ 4769 x 6876 | [| -956418 + 2048 
[R] 4096 4096 [Ya] 4096 
| _ | 4769 767 2664 | | 362913 + 2048 
1 Sid t [s 
4096 4096 4096 4096 
|B | 4769 8773 P | Va | —1199215 + 2048 
| 4096 4096 | L 4096 


4. Output Color Space Conversion 
c. RGB(ARGB888/PMARGB888) to YUV 


Convert RGB888 to YUV444. The conversion formula as below shows: 
-BT601 normal: 


1225 2404 467 ] [ 2048 
ry] 4096 4096 409 [R] 4096 
|_| 691 1357 2048 || | | 526336 
ba WII" 
4096 4096 4096 4096 
|v | 2048 1715 333 DI 526336 
| 4096 4096 4096 | | 4096 
- BT601 reduce: 
T 1052 2065 401 | [ 67584 
ry] 4096 4096 4096 [R] 4096 
|. | 607 1192 1799 || | 526336 
WW: Kë 
4096 4096 4096 4096 
|v | 1799 1506 293 | B | 526336 
| 4096 4096 4096 | | 4096 
-BT709 normal: 
[ 871 2929 29 ] [ 2048 
ry] 4096 4096 4096 fR] 4096 
| | 469 1579 2048 | | =, 526336 
FEIS Kap 
4096 4096 4096 4096 
IV | | 2048 1860 188 JLB] | 526336 
| 4096 4096 4096 | | 4096 
- BT709 reduce: 
[ 748 2516 254 ] [ 67584 
ry] 4096 4096 4096 [R] 4096 
| | 412 1387 1799 || _ | | 526336 
a= ad le 
4096 4096 4096 4096 
IV | 4 1799 1634 165 JLB] | 526336 
| 4096 4096 4096 | | 4096 
-BT2020 normal: 
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1076 2777 243 ] [ 2048 
[Y] 4096 4096 4096 [R] 4096 
| | 572 1476 2048 JI 526336 

Käfe la 
4096 4096 4096 4096 
|v | 2048 1883 165 | B | 526336 
| 4096 4096 4096 | | 4096 

- BT2020 reduce: 

[ 924 2385 2009 ] [ 67584 
Y] 4096 4096 4096 [R] 4096 
|__| 502 1297 1799 || _ | | 526336 

Vs Mad K 
4096 4096 4096 4096 
LV | | 1799 1654 145 JLB] | 526336 
| 4096 4096 4096 | | 4096 


d. RGB(ARGB888/PMARGB888) to RGB565 
As 2.3.3 below description. directly truncate is : rgo565={r[7:3],g[7:2],b[7:3]}; 


8.6.4.2 Dithering 
When converse RGB888 to RGB565, using dithering. Dithering data flow is show as Figure 3 


Dither Matrix T ~y 
Bo o Comparator C 


Dither Matrix T 
Ý RGB565 


RGB888 Gi ei Comparator 


Dither Matrix T 


LBi e Comparator B 


Figure 8-62 Dithering data flow 


4. R dithering 
Ri[7:0] is converted to Ro[4:0] using dither matrix T (4x4 matrix) as follows: 
[o 4 0 5] 
! 6 2 7 3 | 
li 5 1 4l 


E 3 6 2| 

Ri[7:0] is separated to two parts. The first part is the higher five bits Ri[7:3] and the second part is 
the lower three bits Ri[2:0]. The lower three bits Ri[2:0] is compared with the corresponding element in 
the threshold matrix. If Ri[2:0] is bigger than the corresponding element, the Ri[7:3] add 1. Otherwise, 
Ri[7:3] remains its initial value. The output result Ro[4:0] is equal with Ri[7:3]. The next pixel in same 
row does the same processing. In the row direction of image pixel array, Column exchange should be 
done after every four pixel processed. Also namely, the first column move to the fourth column, the 
rest three columns move forward one by one in order(1->4,2->1 ,3->2,4->3). After finish four times 
column exchange, reverse the present threshold matrix, then do the column exchange continually. In 
the column direction of image pixel array, row exchange should be done after every four pixel line 
processed. After finish four times row exchange, reverse the present threshold matrix, then do the row 
exchange continually. The method is same as column exchange described above. 
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0/4/0}5]4]/0/5]0 0|6/1] 8] 6] 1 0 
6|2/7|/3]/2|]7|3]|6 4) 2] 5] 3] 2/5 4 
1151114 H] S 0171671 0 
8391612191619 18 5/3/4]| 2/3] 4 5 
6|2|7|3|217/3] 6 3| el al 714] 2/ 5/3] 215 4 
1/5/1/4]/514 1/414 4}1/5/1]70/7) ile 7] 1 0 
8|3/6/2/3|6|2]|8 2/8] 3/6] 5/3) 4] 2| 3] 4 5 
0/4/0/5/4]0|5]0 5|0| 4/0} 0/6 8|6| 1 0 
HE ED ID 114 514/1/5/140|7 6 
8/3] 6|2 6| 2 3/2/8/3 | 6 [ERES 2 
0141015 018 4/5]0|/4]| 0f0|6 8 
6121713 7/3 2/3|6/2| 744] 2 3 
3 2181612 ke)? | Sila |e 3 215 
4 810015 418101410 6 8| 0 
2 3/6/7/3 Pa) || 2 | a 2 3/4 
5 4 {1/1 14 m o e a 7 61 0 
0161118168 lola 6 014101514 5/0 
4121812121613914 B 2 612171312 ala 
0171617160 l4 7 115111418 411 
B13 1412191412918 |4 3 82161213 219 
4/2/5)|3 ee 6|/ 2/7] 3]2 3/6 
017 11 | 6 Gao 1/5/1/4 E 411 
5|3 |4] 2/3 [4 |2 |5 8191612 ` 2/8 
0 /6/1/8 |6 }1 ja jo 01410154 510 


Figure 8-63 matrix T change 


5. Gdithering 
Gi[7:0] is converted to Go[5:0] using dither matrix T (2x2 matrix) as follows: 


[o 2] 


NY 


Gi[7:0] is separated to two parts. The first part is the higher five bits Gi[7:2] and the second part is 
the lower three bits Gi[1:0]. The lower three bits Gi[1:0] is compared with the corresponding 
element in the threshold matrix. If Gi[1:0] is bigger than the corresponding element, the Gi[7:2] add 
1. Otherwise, Gi[7:2] remains its initial value. The output result Go[5:0] is equal withGi[7:2]. Matrix 
same as R. 

6. B dithering 
The method is same as R dithering described above. 


8.6.4.3 


Blending & Color Key 


Support image and OSD alpha blending and color key. 
3. Color key: when pixel value is equal to color-key value, the alpha of this pixel will become zero. 


If (pixel_data == color_key) Alpha = 8`h0;RGB = 24’h0; 
else Alpha = block_alpha’* pixel_alpha; 


4. 4layers blending: 
Support 2 layer blending,as figure 5: 


V1.1 


Figure 8-64 Blending Architecture Diagram 
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Top 1(Layer1): (A1,R1,G1,B1)--PMARGB; OSD 
Bottom layer(Layer0) ` (AO, RO, GO, BO)-- --PMARGB;IMAGE 
L1: (a1,r1,g1,b1)--PMARGB; 
L2: (a2, r2, g2, b2)-- --PMARGB; 
d ARGB888->PMARGB888 with block alpha: 
(A,R,G,B) ->((A*block_alpha),(A*block_alpha*R),(A*block_alpha *G),(A*block_alpha‘B)) ; 
e. PMARGB888->PMARGB888 with block alpha: 
(A,R,G,B) ->((A*block_alpha),(block_alpha*R),(block_alpha *G),(block_alpha*B)) ; 
f. Blend process 
a = A0 + A1 — A0 * A1;r = (1 — A1) * RO + R1;g = (1 — A1) *GO + G1;b = (1 — A1) * BO + B1; 


8.6.4.4 Clipping 
Support layer clipping. In fetch data phase, GSP trim specified data part from original image. 


Layer_pitch 
<q Det p! 
Layer_clip_start 


4 Layer_clip_width ` 


Leg 


Layer_clip_heigth 


Original image 


Figure 8-65 Clipping Architecture Diagram 


8.6.4.5 Rotation 


Support 90°,180° and 270 °rotation and mirror in blending /scaling output. The image and OSD 
data stored in memory is linear in 0 degree rotation. Block is process unit in GSP. 


270° 


0°+mirror 90°+mirror 180°+mirror 270°+mirror 


Rotation : left (anti-clockwise) 
Mirror axis : horizontal line 


Figure 8-66 Rotation Diagram 


In output stage, output sequence should be block by block linearly, as arrow diagram showed in 
figure (7.a.1~7.h.1), and in each block, pixel out sequence should be same as stored sequence as 
arrow diagram showed in figure (7.a.2~7.h.2) whatever degree rotation is used. 


In rot buffering stage, pixel buffering sequence should be row by row after rotated or mirrored in a 
block as arrow diagram showed in figure (7.a.3~7.h.3). 
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a.1: block out sequence in GSP 


(0 degree rot) 


a.2: pixel out sequence 


(0 degree rot) 


a: 0 degree rotation 


a3: pixel rot buffer sequence 


(0 degree rot) 


c.1: block out sequence in GSP 


(180 degree rot) 


ixel out sequence 


(180 degree rot) 


c: 180 degree rotation 


c.3: pixel rot buffer sequence 


(180 degree rot) 
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e.1: block out sequence in GSP e.2: pixel out sequence e.3: pixel rot buffer sequence ¢g.1: block out sequence in GSP .2: pixel out sequence g.3: pixel rot buffer sequence 


(0 degree rot + mirror) (0 degree rot +mirror) (0 degree rot + mirror) (180 degree rot + mirror) (180 degree rot+mirror) (180 degree rot + mirror) 


e: 0 degree rotation + mirror (mirror axis : horizontal line) g: 180 degree rotation + mirror (mirror axis : horizontal line) 


In) ES "rr e + + |}B2m |} Bn | |Bo 
` ` 
2n-2| Ban-2 L 
EE Sech! Bnet | | BI 
\ In Bn-1 d e 
S DEEN B2b+2| |Bdi2 | | B2 
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| ee 1 2 32 1 2 32 C G G > 2 œ 16 1 2 1s 16 
Bo |! Bn | Bon 3n-t | Wont | Yona 


b.1: block out sequence in GSP b.2: pixel out sequence b.3: pixel rot buffer sequence d. 1: block out sequence in GSP d.2: pixel out sequence d.3: pixel rot buffer sequence 


(90 degree rot) ( 90 degree rot ) (90 degree rot) (270 degree rot) (270 degree rot) (270 degree rot) 


b:90 degree rotation d:270 degree rotation 


a Su $2n-1 | 29 
BO | Bn | Ban{-*"* e anal A SL po 
— d H 
== > 3n-2 | B2n-2 | |Bn-2 
BI | Bn+! | B2n+1 l 
B2 | Bn+2 |B2n+2 on e In Bn-1 
In Bn-1 eee | E S 
` S S eee i Gss Ze 7 T 32 | P51 p63 p31 p511 p63 131 
| / B2n+2 | |Bn+2 | | B2 GE d 
H D H i i i nae \ 
D t aat A 
‘0 |ps2 | Leg i 1 2 WE EH pas p33 | pl 
ad Cl piar) | |Bn+1 | | B1 5 V 
x H i 1 ee p32 p0 p480 p32! po 
Bn-2 | B2n-2 | B3n-2 32 P3LV p63 p511 ` - 1 2 THT 
mas 12 32 L d s ka 12 31 32 
K va p BO 
Bn-1 |B2n-1 | B3n-1 .. e (eg s 
f.1: block out sequence in GSP £2: pixel out sequence £.3: pixel rot buffer sequence h.1: block out sequence in GSP h.2: pixel out sequence h.3: pixel rot buffer sequence 
(90 degree rot+ mirror) (90 degree rot + mirror) (90 degree rot+ mirror) (270 degree rot + mirror) (270 degree rot+mirror) (270 degree rot + mirror) 
f: 90 degree rotation + mirror (mirror axis : horizontal line) h:270 degree rotation+ mirror (mirror axis : horizontal line) 


Figure 8-67 data flow in Rotation/Mirror 


8.6.5 Control registers 


8.6.5.1 Memory map 
ARM base address: Ox20A0_0000 


Offset 
address 


Name Description 


0x000 GSP_GLB_CFG Include GSP global controller ,axi read configure 


0x004 GSP_INT 


Interrupt status, Interrupt enable, Interrupt clr, 
Interrupt raw 


0x008 NULL 
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NULL 
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NULL 


NULL 


GSP_MOD_CFG 


Include GSP mode configures. 


GSP_SECURE_CFG 


Include gsp secure mode configure. 


Destination reg 


DES_DATA_CFG 


Include Data format of destination image 


DES_Y_ADDR 


Base address of Y (RGB) work plane. 


DES_U_ADDR 


Base address of UV (2-plane), U(3-plane) 


DES_V_ADDR 


Base address of V (3-plane) 


DES_PITCH 


Width of work plane. 


BACK_RGB 


Background layer argb value. 


DES_SCL_SIZE1 


Scaling size1 in destination plane. 


NULL 


WORK_AREA_SIZE1 


Work area) source/destination size 


WORK_AREA_XY1 


Work area) source/destination Start 
position(X, Y) 


WORK_AREA_SIZE2 


Work area2 source size 


WORK_AREA_SXY2 


Work area) source Start position(X, Y) 


WORK_AREA_DXY2 


Work area) destination Start position(X, Y) 


NULL 


NULL 


NULL 


LAYERO 


LAYERO_CFG 


Include data format,color-key enable,data endian 


LAYERO_Y_ADDR 


Y or RGB data base address. 


LAYERO_U_ADDR 


UV (2p) or U (3p) data base address. 


LAYERO_V_ADDR 


V (3-plane) data base address. 


LAYERO_PITCH 
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Start position(X,Y) of source clip image.(Layer0) 


LAYERO_CLIP_SIZE 


Size of source clip image.(width/height) 


LAYERO_DES_START 


Start position(X, Y) in work plane. 


LAYERO_PALLET_RGB 


Constant pallet RGB in Layer) 


LAYERO_CK 


Color-key and block alpha of Layer0. 


NULL 


NULL 


NULL 


NULL 


NULL 


NULL 


LAYER1 


LAYER1_CFG 


Include data format,color-key enable,data endian 


LAYER1_R_ADDR 


Y or RGB data base address. 


LAYER1_PITCH 


Width of original Image (aver) 


LAYER1_CLIP START 


Start position(X,Y) of source clip image.(Layer0) 


LAYER1_CLIP _SIZE 


Size of source clip image.(width/height) 


LAYER1_DES _START 


Start position(X, Y) in work plane. 


LAYER1_PALLET_RGB 


Constant pallet RGB in Layer1 


LAYER1_CK 


Color-key and block alpha of Layer1. 


SHADOW 


LAYER1 


SLAYER1_CFG 


Include data format,color-key enable,data endian 


SLAYER1_R_ADDR 


RGB data base address 


SLAYER1_PITCH 


Width of original image. 


SLAYER1_CLIP START 


Start position(X, Y) of source clip image. 


SLAYER1_CLIP _SIZE 


Size of source clip image. (width/height) 


SLAYER1_DES _START 


Start position(X, Y) in work plane 


SLAYER1_PALLET_RGB 


Constant pallet RGB in Laver 


SLAYER1_CK 
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GSP DEBUG 


GSP_IP_REV GSP IP revsion information 


GSP_AXI_STS GSP AXI information 


GSP_DEBUG_CFG GSP debug control . 


GSP_DEBUG1 GSP debug information. 


NULL 


GSP_DEBUG3 Module inner information 


SPARE_GATE 


NULL 


CFG 


MMU_INT MMU Interrupt status, MMU Interrupt enable, 
MMU Interrupt clr, MMU Interrupt raw 


MMU_CFG MMU enable 


MMU_CLR MMU TLB update clear 


MMU_FIRST_VPN MMU first VPN 


MMU_RANGE_VPN MMU range of VPN 


MMU_FIRST_PPN MMU first PPN 


MMU_DEFAULT_PPN MMU default PPN for exception 


MMU_OUT_OF_RANGE_VA_RCH | MMU first error VA in RCH out of VPN 


MMU_OUT_OF_RANGE_VA_WCH | MMU first error VA in WCH out of VPN 


MMU_NOVALID_VA_RCH MMU first error VA in RCH for invalid VPN 


MMU_NOVALID_VA_WCH MMU first error VA in WCH for invalid VPN 


MMU_NOPASS_VA_RCH MMU first error VA in RCH for unsecurity space 


MMU_NOPASS_VA_WCH MMU first error VA in WCH for unsecurity space 


MMU_MISS_ CNT MMU miss rate counter 


MMU_ARQOS_CFG MMU argos for read pagetable from ddr 


MMU_IP_REV MMU IP revsion information 


MMU_MIN_PPNO MMU mini ppnod 


MMU_PPN_RANGEO PPN range0 
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MMU_MIN_PPN1 MMU mini ppn1 


MMU_PPN_RANGE1 PPN range) 


MMU_PAOR_VPN_ADDR_RD MMU first error VA in RCH out of PPN 


MMU_PAOR_VPN_ADDR_WR MMU first error VA in WCH out of PPN 


MMU_PAOR_PPN_ADDR_RD MMU first error PA in RCH out of PPN 


MMU_PAOR_PPN_ADDR_WR MMU first error PA in WCH out of PPN 


MMU_REG_AU_MANAGE mmu register authority manage 


SCALING1 COEF TABLE 


HORIZONTAL COEF TABLE (72X16) 


HOR_COEF_1_12 


Tap 1 & tap 2 of group1 in horizontal coefficient 
table 


HOR_COEF_1_34 


Tap 3 & tap 4 of group1 in horizontal coefficient 
table 


HOR_COEF_1_56 


Tap 5 & tap 6 of group1 in horizontal coefficient 
table 


HOR_COEF_1_78 


Tap 7 & tap 8 of group1 in horizontal coefficient 
table 


HOR_COEF_2_12 


Tap 1 & tap 2 of group2 in horizontal coefficient 
table 


HOR_COEF_2_34 


Tap 3 & tap 4 of group2 in horizontal coefficient 
table 


HOR_COEF_2_56 


Tap 5 & tap 6 of group2 in horizontal coefficient 
table 


HOR_COEF_2_78 


Tap 7 & tap 8 of group2 in horizontal coefficient 
table 


HOR_COEF_3_12 


Tap 1 & tap 2 of group3 in horizontal coefficient 
table 


HOR_COEF_3_34 


Tap 3 & tap 4 of group3 in horizontal coefficient 
table 


HOR_COEF_3_56 


Tap 5 & tap 6 of group3 in horizontal coefficient 
table 


HOR_COEF_3_78 


Tap 7 & tap 8 of group3 in horizontal coefficient 
table 


HOR_COEF_4_12 
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Tap 1 & tap 2 of group4 in horizontal coefficient 
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Tap 3 & tap 4 of group4 in horizontal coefficient 
table 


HOH COEF A 56 


Tap 5 & tap 6 of group4 in horizontal coefficient 
table 


HOH COEF A 78 


Tap 7 & tap 8 of group4 in horizontal coefficient 
table 


HOR_COEF_5_12 


Tap 1 & tap 2 of groupd5 in horizontal coefficient 
table 


HOR_COEF_5_ 34 


Tap 3 & tap 4 of group5 in horizontal coefficient 
table 


HOR_COEF_5_56 


Tap 5 & tap 6 of groupd5 in horizontal coefficient 
table 


HOR_COEF_5_78 


Tap 7 & tap 8 of groupd5 in horizontal coefficient 
table 


HOR_COEF_6_12 


Tap 1 & tap 2 of group6 in horizontal coefficient 
table 


HOR_COEF_6_34 


Tap 3 & tap 4 of group6 in horizontal coefficient 
table 


HOR_COEF_6_56 


Tap 5 & tap 6 of group6 in horizontal coefficient 
table 


HOR_COEF_6_78 


Tap 7 & tap 8 of group6 in horizontal coefficient 
table 


HOR_COEF_7_12 


Tap 1 & tap 2 of group7 in horizontal coefficient 
table 


HOR_COEF_7_34 


Tap 3 & tap 4 of group7 in horizontal coefficient 
table 


HOR_COEF_7_56 


Tap 5 & tap 6 of group7 in horizontal coefficient 
table 


HOR_COEF_7_78 


Tap 7 & tap 8 of group7 in horizontal coefficient 
table 


HOR_COEF_8_12 


Tap 1 & tap 2 of group8 in horizontal coefficient 
table 


HOR_COEF_8_ 34 


Tap 3 & tap 4 of group8 in horizontal coefficient 
table 


HOR_COEF_8_56 


Tap 5 & tap 6 of group8 in horizontal coefficient 
table 


HOR_COEF_8_78 
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Tap 7 & tap 8 of group8 in horizontal coefficient 
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Tap 1 & tap 2 of group9 in horizontal coefficient 
table 


HOR_COEF_9_ 34 


Tap 3 & tap 4 of group9 in horizontal coefficient 
table 


HOR_COEF_9_56 


Tap 5 & tap 6 of group9 in horizontal coefficient 
table 


HOR_COEF_9_78 


Tap 7 & tap 8 of group9 in horizontal coefficient 
table 


HOR_COEF_10_12 


Tap 1 & tap 2 of group10 in horizontal coefficient 
table 


HOR_COEF_10_34 


Tap 3 & tap 4 of group10 in horizontal coefficient 
table 


HOR_COEF_10_56 


Tap 5 & tap 6 of group10 in horizontal coefficient 
table 


HOR_COEF_10_78 


Tap 7 & tap 8 of group10 in horizontal coefficient 
table 


HOR_COEF_11_12 


Tap 1 & tap 2 of group11 in horizontal coefficient 
table 


HOR_COEF_11_34 


Tap 3 & tap 4 of group11 in horizontal coefficient 
table 


HOR_COEF_11_56 


Tap 5 & tap 6 of group11 in horizontal coefficient 
table 


HOR_COEF_11_78 


Tap 7 & tap 8 of group11 in horizontal coefficient 
table 


HOR_COEF_12_12 


Tap 1 & tap 2 of group12 in horizontal coefficient 
table 


HOR_COEF_12_34 


Tap 3 & tap 4 of group12 in horizontal coefficient 
table 


HOR_COEF_12_56 


Tap 5 & tap 6 of group12 in horizontal coefficient 
table 


HOR_COEF_12_78 


Tap 7 & tap 8 of group12 in horizontal coefficient 
table 


HOR_COEF_13_12 


Tap 1 & tap 2 of group13 in horizontal coefficient 
table 


HOR_COEF_13_34 


Tap 3 & tap 4 of group13 in horizontal coefficient 
table 


HOR_COEF_13_56 


Tap 5 & tap 6 of group13 in horizontal coefficient 
table 
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Tap 7 & tap 8 of group13 in horizontal coefficient 
table 


HOR_COEF_14_12 


Tap 1 & tap 2 of group14 in horizontal coefficient 
table 


HOR_COEF_14_34 


Tap 3 & tap 4 of group14 in horizontal coefficient 
table 


HOR_COEF_14_56 


Tap 5 & tap 6 of group14 in horizontal coefficient 
table 


HOR_COEF_14_78 


Tap 7 & tap 8 of group14 in horizontal coefficient 
table 


HOR_COEF_15_12 


Tap 1 & tap 2 of group15 in horizontal coefficient 
table 


HOR_COEF_15_ 34 


Tap 3 & tap 4 of group15 in horizontal coefficient 
table 


HOR_COEF_15_56 


Tap 5 & tap 6 of group15 in horizontal coefficient 
table 


HOR_COEF_15_78 


Tap 7 & tap 8 of group15 in horizontal coefficient 
table 


HOR_COEF_16_12 


Tap 1 & tap 2 of group16 in horizontal coefficient 
table 


HOR_COEF_16_34 


Tap 3 & tap 4 of group16 in horizontal coefficient 
table 


HOR_COEF_16_56 


Tap 5 & tap 6 of group16 in horizontal coefficient 
table 


HOR_COEF_16_78 


Tap 7 & tap 8 of group16 in horizontal coefficient 
table 


VERTICAL COEF 


TABLE (72x16) 


VER_COEF_1_12 


Tap 1 & tap 2 of group1 in vertical coefficient 
table 


VER_COEF_1_ 34 


Tap 3 & tap 4 of group1 in vertical coefficient 
table 


VER_COEF_1_56 


Tap 5 & tap 6 of group1 in vertical coefficient 
table 


VER_COEF_1_78 


Tap 7 & tap 8 of group1 in vertical coefficient 
table 


VER_COEF_2_12 


Tap 1 & tap 2 of group2 in vertical coefficient 
table 


VER_COEF_2_34 


Tap 3 & tap 4 of group2 in vertical coefficient 
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table 


VER_COEF_2_56 


Tap 5 & tap 6 of group2 in vertical coefficient 
table 


VER_COEF_2_78 


Tap 7 & tap 8 of group2 in vertical coefficient 
table 


VER_COEF_3_12 


Tap 1 & tap 2 of group in vertical coefficient 
table 


VER_COEF_3_34 


Tap 3 & tap 4 of group in vertical coefficient 
table 


VER_COEF_3_56 


Tap 5 & tap 6 of group in vertical coefficient 
table 


VER_COEF_3_78 


Tap 7 & tap 8 of group3 in vertical coefficient 
table 


VER_COEF_4_12 


Tap 1 & tap 2 of group4 in vertical coefficient 
table 


VER COEF A 34 


Tap 3 & tap 4 of group4 in vertical coefficient 
table 


VER_COEF_4_56 


Tap 5 & tap 6 of group4 in vertical coefficient 
table 


VER_COEF_4_78 


Tap 7 & tap 8 of group4 in vertical coefficient 
table 


VER_COEF_5_ 12 


Tap 1 & tap 2 of groupd5 in vertical coefficient 
table 


VER_COEF_5 34 


Tap 3 & tap 4 of groupd5 in vertical coefficient 
table 


VER_COEF_5_56 


Tap 5 & tap 6 of group5 in vertical coefficient 
table 


VER_COEF_5_78 


Tap 7 & tap 8 of groupd5 in vertical coefficient 
table 


VER_COEF_6_12 


Tap 1 & tap 2 of group6 in vertical coefficient 
table 


VER_COEF_6_34 


Tap 3 & tap 4 of group6 in vertical coefficient 
table 


VER_COEF_6_56 


Tap 5 & tap 6 of group6 in vertical coefficient 
table 


VER_COEF_6_78 


Tap 7 & tap 8 of group6 in vertical coefficient 
table 


VER_COEF_7_12 
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VER_COEF_7_34 Tap 3 & tap 4 of group7 in vertical coefficient 
table 


VER_COEF_7_56 Tap 5 & tap 6 of group7 in vertical coefficient 
table 


VER_COEF_7_78 Tap 7 & tap 8 of group7 in vertical coefficient 
table 


VER_COEF_8_ 12 Tap 1 & tap 2 of group8 in vertical coefficient 
table 


VER_COEF_8_34 Tap 3 & tap 4 of group8 in vertical coefficient 
table 


VER_COEF_8_56 Tap 5 & tap 6 of group8 in vertical coefficient 
table 


VER_COEF_8_78 Tap 7 & tap 8 of group8 in vertical coefficient 
table 


VER_COEF_9_ 12 Tap 1 & tap 2 of group9 in vertical coefficient 
table 


VER_COEF_9_34 Tap 3 & tap 4 of group9 in vertical coefficient 
table 


VER_COEF_9_56 Tap 5 & tap 6 of group9 in vertical coefficient 
table 


VER_COEF_9_78 Tap 7 & tap 8 of group9 in vertical coefficient 
table 


VER_COEF_10_12 Tap 1 & tap 2 of group10 in vertical coefficient 
table 


VER_COEF_10_ 34 Tap 3 & tap 4 of group10 in vertical coefficient 
table 


VER_COEF_10_56 Tap 5 & tap 6 of group10 in vertical coefficient 
table 


VER_COEF_10_78 Tap 7 & tap 8 of group10 in vertical coefficient 
table 


VER_COEF_11_12 Tap 1 & tap 2 of group11 in vertical coefficient 
table 


VER_COEF_11_34 Tap 3 & tap 4 of group11 in vertical coefficient 
table 


VER_COEF_11_56 Tap 5 & tap 6 of group11 in vertical coefficient 
table 


VER_COEF_11_78 Tap 7 & tap 8 of group11 in vertical coefficient 
table 
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0x3B0 VER_COEF_12_12 Tap 1 & tap 2 of group12 in vertical coefficient 
table 

0x3B4 VER_COEF_12_34 Tap 3 & tap 4 of group12 in vertical coefficient 
table 

0x3B8 VER_COEF_12_56 Tap 5 & tap 6 of group12 in vertical coefficient 
table 

0x3BC VER_COEF_12_78 Tap 7 & tap 8 of group12 in vertical coefficient 
table 

0x3C0 VER_COEF_13_12 Tap 1 & tap 2 of group13 in vertical coefficient 
table 

0x3C4 VER_COEF_13_ 34 Tap 3 & tap 4 of group13 in vertical coefficient 
table 

0x3C8 VER_COEF_13_56 Tap 5 & tap 6 of group13 in vertical coefficient 
table 

0x3CC VER_COEF_13_78 Tap 7 & tap 8 of group13 in vertical coefficient 
table 

0x3D0 VER_COEF_14_12 Tap 1 & tap 2 of group14 in vertical coefficient 
table 

0x3D4 VER_COEF_14_34 Tap 3 & tap 4 of group14 in vertical coefficient 
table 

0x3D8 VER_COEF_14_56 Tap 5 & tap 6 of group14 in vertical coefficient 
table 

0x3DC VER_COEF_14_78 Tap 7 & tap 8 of group14 in vertical coefficient 
table 

0x3E0 VER_COEF_15_ 12 Tap 1 & tap 2 of group15 in vertical coefficient 
table 

Ox3E4 VER COEF 15 34 Tap 3 & tap 4 of group15 in vertical coefficient 
table 

0x3E8 VER_COEF_15_56 Tap 5 & tap 6 of group15 in vertical coefficient 
table 

0x3EC VER_COEF_15_78 Tap 7 & tap 8 of group15 in vertical coefficient 
table 

0x3F0 VER_COEF_16_12 Tap 1 & tap 2 of group16 in vertical coefficient 
table 

0x3F4 VER_COEF_16_34 Tap 3 & tap 4 of group16 in vertical coefficient 
table 

0x3F8 VER_COEF_16_56 Tap 5 & tap 6 of group16 in vertical coefficient 


table 
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Ox3FC VER_COEF_16_78 Tap 7 & tap 8 of group16 in vertical coefficient 
table 


8.6.5.2 Register description 


8.6.5.2.1 GSP_GLB_CFG 


Description : Control register of GSP .The format is defined in table below. 


0x0000 GSP global Register Info (32’h0000_0000) GSP_GLB_CFG 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 
| Name | a GAP_WB 


Eed 
[ee Cc EEA 
pp [is [14] ta] iit file e UU sists} 2 |i | o | 


ERR_CODE +i Reserved 


Field Name Type | Reset | Description 
Value 
GAP_RB [31:24] | RAW |} 8’hO GSP clk number of AXI read burst interval. 
(x256clk) 


GAP_WB [23:16] | RAW | 8’hO GSP clk number of AXI write burst interval. 
(x256clk) 

ACLK_FORCE_EN |} [15] R/W | 1’7hO gsp axi core clk force en; 
1: force enable; 0: auto enable 


GCLK_FORCE_EN | [14] gsp clk force en: 1: force enable; 0: auto enable 


ERR_CODE [13:9] 5’h0 Error type 

O:no error 

1: scale output/input size error 
: scaling zoom error / vtap configure error. 
: destination error in cfg reserve value 
: destination pitch error 
: workarea size error 
: LayerO cfg reserve error 
: Layer cfg reserve error 
: LayerO input clip size error 

9: Layer1 input clip size error 

10: LayerO pitch zero error 

11: Layer1 pitch zero error 
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12: Layer0 clip situation error 

13: Layer1 clip situation error 

14: LayerO output situation error 
15: Layer1 output situation error. 
16: LayerO ~ Laver) all no enable 
17: znum error 


ERR_FLG Tho registers configure error flag 
1: error ; Eeer no error 


—— Ln G Busy indicator GE 
GSP_RUN ECH Write 1 to start GSP blending. 


8.6.5.2.2 GSP_INT 


Description : Control register of GSP .The format is defined in table below. 


0x0004 GSP interrupt Info (32’7h0000_0000) GSP_INT 


Reserved P Reserved 


Value 
C o i eea [Ro foo Tass 
INT_GERR_STS [25] IRO [ino ` gsp error Interrupt status 
INT_GSP_STS [24] IRO Im ` gsp Interrupt status 
TH [Ro [eto [Resened O O O O ooOOOOOOyS 
INT_GERR_CLR [17] gsp error interrupt clear signal , (mode2) 
INT_GSP_CLR [16] gsp interrupt clear signal, (mode1/2) 
C fesa ro EES 
INT_GERR_EN (gi [Rw [rno | Interrupt gsp error enable :0 - mask; 1 - enable; 
INT_GSP_EN ig) [Rw | tho | Interrupt gsp enable :0 - mask; 1 - enable; 
O pra [o [m esas 
INT_GERR_RAW mi [Ro [tho | gsp error raw Interrupt 
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8.6.5.2.3 GSP_MOD_CFG 
Description : GSP mode Control register of GSP .The format is defined in table below. 


0x0018 GSP MOD Control Register (32’h0180_7110) GSP_MOD_CFG 


| Bit_| 91 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 20 | 22 | 21 | 20 | 19 |18 |17 | 16 | 
[Nemo ER 


Reserved BLK_TIMER 


Field Name SE Reset Description 
Value 


BLK_TIMER S 16 | RW Ca h18 | gsp_clk number used for Block 16x16(pixel) 
blk_timer=12ms*freq_gsp *256/(des_pitch*des_height) 
example: 

3. Freq_gsp=512M,des_pitch=’d2560,des_height='d160 
0, 
default value:13’h180(512M/12ms) 

4. Freq_gsp=307M,des_pitch=’d1280,des_height='d720, 
default value:13°h3ff(307M/12ms) 

Note: only configure by APB 


ARQOSH [15:12 | RW | 4h7 RCH Qos high level value 


ARQOSL [11:8] RCH Qos low level value 
AW OOS WCH (Qos value 


PMARGB_E_ | [3] RW | (bü Whether convert ARGB888 to PMARGB888 or reserve 
N original mode 
1: enable; 0 : disable. 


SCALE1_EN | [1] R/W "(bü Layer0 Scaling enable control 
0 - disable; 1 - enable; 
RUN_MOD R/W "(bü GSP run mode: 
0- LO/L1 scaling before blending; 
1- OSD blending before scaling. 


8.6.5.2.4 GSP_SECURE_CFG 
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Description : GSP secure mode Control register .The format is defined in table below. 


gp GSP SECURE Control Register (32’h0000_0024) GSP_SECURE_CFG 


Reserved 


SECURE_AWPROT 


Field Name Type | Reset | Description 
Value 


a _ARPROT e 10] | RW | EEN DOE secure ARPROT configure 
[0] 1 = privileged access;0 = normal access 
[1] 1 =nonsecure access;0 = secure access 
[2] 1 = instruction access; 0 = data access 


GSP secure ARPROT configure 

[0] 1 = privileged access;0 = normal access 
[1] 1 =nonsecure access;0 = secure access 
[2] 1 = instruction access; 0 = data access 


SECURE_AWPROT | [9:7] KY 
GSP nonsecure ARPROT configure 
[0] 1 = privileged access;0 = normal access 
[1] 1 = nonsecure access;0 = secure access 
[2] 1 = instruction access; 0 = data access 


NONSEC_ARPROT | [6:4] 


NONSEC_AWPROT | [3:1] 
— TI 


8.6.5.2.5 DES _DATA_CFG 


GSP nonsecure ARPROT configure 

[0] 1 = privileged access;0 = normal access 
[1] 1 =nonsecure access;0 = secure access 
[2] 1 = instruction access; 0 = data access 


GSP secure mode(write/read by protect) 
0- Layer1 work in unsecure area; 
1- Layer1 work in secure area. 


Description : This control word defines destination image data configure. The format is defined in table 
below. 
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rex [awe [la as alala nate elu le 


Res 
erv 
ed 


type | ro | aw 
= 


BK_ CR8 


BLD Reserved R5_SWAP_MOD R8_SWAP_MOD EN DES_IMG_FORMAT 


0 0 


Es R2Y_MOD ROT_MOD UV_ENDIAN_MOD Y_ENDIAN_MOD 


Field Name Type | Reset | Description 
Value 


e BLD S R/W | 1’hO Destination ee color blending mode: 
1:blend mode , 0:fill mode. 

BK_EN [29] R/W | 1’hO Destination Background color effective area: 
1:work plane , 0:work area. 

DITHER_EN [28] R/W | 1°hO RGB565 Dithering enables control in destination 
image 
0 - disable;1 - enable; 


LEI [ro Lou | Reserved o 


HP GAP MOD [25:23] | R/W | 3’ho Mode of swapping the bytes of 16bit RGB565 data. 
2’h0:RGB;2’h1:RBG;2’h2:GRB; 
2’h3:GBR;2’h4:BGR;2’h5:BRG 

[22:20] | RW | 3’hO Mode of swap RGB888 data in 
XRGB888/ARGB888/CRGB888. 

RE SWAP- OU 2h0:RGB;2'h1 :RBG;2'h2:GRB; 

2’h3:GBR;2’h4:BGR;2’h5:BRG 


CR8_EN [19] R/W | 1’hO RGB888 Compressed enable: 
0 : disable, 1:enable 

DES_IMG_FORMAT | [18:16] | RW | 3’hO Destination image data format: 
3’h0: ARGB888 ` 3’h1:RGB888 ; 3’h2: RGB565 
3’'h3: YUV420_ 2p; 3’h4: YUV420_ 3p; 
3’n5: YUV422 2p; 

R2Y_MOD [15:13] | RW | 3’hO rgb2yuv matrix sel: 
3’hO: BT601 normal; 3’h1: BT601 reduced 
3’h2: BT709 normal; 3’h3: BT709 reduced 
3’h4: BT2020 normal; 3’n5: BT2020 reduced 


ROT_MOD [12:10] | RW | 3’ho Blending output rotation mode: 
3’h0: 0° ; 3’h1: 90°; 3'h2: 180°;3’h3: 270° ; 
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3’h4: 0° +mirror; 3’h5: 90°+ mirror. 
3’h6:180° +mirror. 3’h7:270° + mirror. 
rotation direction : left (anti-clockwise) 
Mirror axis: horizontal line. 
A_SWAP_MOD R/W "(bü Destination ARGB888/XRGB888 endian mode: 
ee ARGB 1- RGBA 


UV ENDIAN ` ee e 4] R/W | 3’hO Destination UV/ U/V data Beed o order, B3B2B;Bo : 
[1:0]: in 32bits word 
2’h0: B3B2B,;Bo;2’h1: BoB1B2B3 
2’h2: B.B, B3B2 ;2’h3: B2B; BoB; 
[2]: in 64bits word 
1’hO: B7BgBsB.4B3B2B,Bo, 17h1:B3B2B;Bo_B7BsBsBy 


[fro [imo resenes o 


Y_ENDIAN_MOD [2:0] R/W |} 3’hO Destination Y/RGB data byte order, B3;B2B,By : 
[1:0]: in 32bits word 
2’h0: B3B2B1B0;2’h1 : BoB1B2B3 
2’h2: B,Bo B3B2;2'h3: B2B; BoB, 
[2]: in 64bits word 
(hü: B7BgBsB,B3B2B,Bo, 17h1:B3;B2B,Bo_B7BgB;By, 


8.6.5.2.6 DES_Y_ADDR 


Description : The control word defines base address of destination Y/RGB data in work plane. The 
format is defined in table below. 


Pen [a] [~~ [7] [sl sl] ~lalalelel 7] | 
el T HH 


DES Y BASE ADD 


Field Name Type | Reset | Description 
Value 
DES _Y_BASE_ADDR | [81:4] R/W | 28’h0 | Destination Y/RGB data Base address. 
(note: aa align) 


8.6.5.2.7 DES _U_ADDR 
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Description : The control word defines base address of destination UV/U data in work plane. The 
format is defined in table below. 


Pex [sx] [| [7] [= aasan] TS 


DES _UV_BASE_ADDR 


EL RE eae Se 
[Name | seg 


DES_UV_BASE_ADDR Reserved 


S 
EERESESESESESER 


E 
7 lex: WW 
Value 


DES_U_BASE_ADDR | [81:4] R/W | 28’hO | 1.UV data Base address in YUV (2-plane). 
2.U data Base address in YUV (3-plane) 
(note: 16byte align) 
[fear fro [ano [reserves CS 


8.6.5.2.8 DES_V_ADDR 


Description : The control word defines base address of destination V data in work plane. The format 
is defined in table below. 


V Base Address in work plane (32’h0000_0000) 
Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 |24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DES_V_BASE_ADDR 


DES_V_BASE_ADDR Reserved 


Ee DEE EE 
(ege) mune 


S SSC 
E HOHHH ES EES 


Field Name Type | Reset P 
Value 


DES_V_BASE_ADDR | [31:4] RW | 28'h0 ben data Base address in work plane when YUV (3 
plane) . 
(note: 16byte align) 

C fea [o [ano [Resened CS 


8.6.5.2.9 DES_PITCH 
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Description : This control word defines destination work plane pitch .The format is defined in table 
below. 


Pex [a [oo] [7 [|=] [mlz] alm e w]e] | 


Reserved DES HEIGHT 


DES_PITCH 


R/W 


Se Pe 
Value 

C i eaj emo pee 

H HE HHEH 


8.6.5.2.10 BACK_RGB 


Description:This control word defines PMARGB in background layer. The format is defined in table 
below. 


[oxooas _[Backarouna RGB (a7 as | ekran 
w aele a 7» sla aaae 


BACKGROUND_A BACKGROUND_R 


en oo ree 


BACKGROUND_G BACKGROUND_B 


a 
ret TPP PPP PPP PPP 


Field Name Type | Reset | Description 
Value 
BACKGROUND_A [31:24] bü constant Alpha for the background 
layer.(PMARGB) 


BACKGROUND R T [23:16] constant R for the background layer.(PMARGB) 
BACKGROUND_G [15:8] constant G for the background layer.(PMARGB) 
BACKGROUND B [7:0] constant B for the background layer.(PMARGB) 
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8.6.5.2.11 DES SCL_SIZE1 


Description: This control word defines Layer) scaling output size in work plane. The format is defined in 
table below. 


0x0038 Destination Image Size1 (32’h0001_0001) DES SCL_SIZE1 


EE 


DES SCL Wi 


Field Name Type | Reset | Description 
Value 


en fro [o Tas 


VTAP enee 29] | RW | 2’h0 Scaling veritcal tap mode(scale1) : 
2’b00: vertical 8 tap , 2’b01: vertical 6tap 
2’b10: vertical 4 tap , 2’b11: null 
Note : 

1. scale >1/3, only use 4tap; 

2. 1/3>=scl>1/4 use 4/6tap; 

3. scale=1/4, use 4/6/8tap; 

4.1/4 > scale >1/6, only use 4tap; 
5. 1/6 >= scale > 1/8, use 4/6tap; 
6. scale=1/8, use 4/6/8tap; 

7. 1/8 >scale > 1/12 only use 4tap; 
8.1/12>= scale > 1/16 use 4/6tap; 
9. Scale=1/16, can use 4/6/8tap; 


DES GCL Hi [28:16] | RAW | 13’h1 | LayerO Scaling destination height. Please ensure it 
is in work plane. 


ta fro [ro [Reserea 


HTAP_ Gg [14:13] | RAW E Scaling horizontal tap mode(scale1) : 
2’b00: horizontal 8 tap , 2’b01: horizontal 6tap 
2’b10: horizontal 4 tap , 2’b11: null 

DES GCL Wi [12:0] | RW | 13’h1 | Layer 0 scaling destination width. Please ensure it 
is in work plane. 


8.6.5.2.12 WORK AREA SIZE1 


Description : This control word defines source/destination size of work areal .The format is defined in 
table below. 
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SCENE 
KCSESEEEREHEEEHEREHERERSOHEESE 
EE CS 


Reserved WORK_AREA_H1 


men ES ESESESESESESESESESES ES ES 
C [sla e ejn EOR OOO 
EE EC 


Reserved WORK_AREA_W1 


S aw 
CS ($s RRR EERE EEE 


a == o 
Value 

SSES ERRECHEN 

[stay [Ro [ano [Resened o 


WRK_AREA_W1_ | [12:0] 13'h1 | Work areatwidth. 


8.6.5.2.13 WORK_AREA_XY1 


Description : This control word defines start position of work area) in destination/source. The format is 
defined in table below. 


ex [a [oo 2 | [or GEE GHG 


Reserved WORK_AREA_Y1 


e [s[e e eine ee DO OOO fo 
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Field Name Type | Reset | Description 
Value 


(Bra [Ro [sho [Reseved ` 


WORK_AREA_Y1 [28:16] | RAW | 13°hO | Work areai destination/source 
coordinate(Y),based on the top left point of work 
plane.MUST in work plane. 


(msna [Ro [sho [Reseved ` 


WORK_AREA_X1 [12:0] | RAW | 13°hO | Work areai destination/source 
coordinate(x),based on the top left point of work 
plane.MUST in work plane. 


8.6.5.2.14 WORK_AREA_SIZE2 


Description : This control word defines source size of work area2 in run mode2 .The format is defined 
in table below. 


SEENEN 
Pex [a [oo] [= [7 [= s[™[=]@ a] allel 7] ol 
Rene Se eC 


Reserved WORK_AREA_H2 


WORK_AREA_W2 


RO 


ret Peel Teh PPP Perl 


Ze IIe O 
Value 

i oao mo es 

ajo ERC 


8.6.5.2.15 WORK_AREA_SXY2 


Description : Defines start position of work area2 in source in run mode=2.The format is defined in 
table below. 
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Pex [s [so] [el [|= [~[=[@]a[ a] ele] 7] | 


Reserved WORK_AREA_SY2 


Pee [sf ufos feta EGG EHO 


Field Name Type | Reset | Description 
Value 


LIRE [Ro [sho [Reseved a FON* 


WORK_AREA_SY2 [28:16] | RAW | 13°hO | Work area source start coordinate(Y), it is based 
on the top left point of work plane in run mode 2. 
MUST in work plane. 


[15:13] IRO Lang |Reseved sid | Reserved o s—s—s—sidzY 
a AREA_SX2 [12:0] | RW | 13°hO | Work area source start coordinate(X), it is based 
on the top left point of work plane in run mode 2. 
MUST in work plane. 


8.6.5.2.16 WORK_AREA_DXY2 


Description : Defines start position of work area2 in destination in run mode 2 .The format is defined 
in table below. 


Work area? des start (32’h0000_0000) 
| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Po ERRER úO 


Reserved WORK_AREA_DY2 
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Field Name Type | Reset | Description 
Value 


LIRE] [sho [Reseved S 


WORK_AREA_DY2 [28:16] | RW | 13°hO | Work area destination start coordinate(Y), it is 
based on the top left point of work plane in run 
mode 2. MUST in work plane. 


| 183 [RO [ano | Reserved 


WORK_AREA_DX2 [12:0] | RAW | 13°hO | Work area destination start coordinate(X), it is 
based on the top left point of work plane in run 
mode 2. MUST in work plane. 


8.6.5.2.17 LAYERO_CFG 


Description : This control word defines data format, output layer number, color-key enable of layer 0. 
The format is defined in table below. 


0x0060 Layer data configure (32’h0000_0000) LAYERO CFG 


Reserved || IMG_FORMATO 


Field Name Typ | Rese | Description 
e t 
Value 


LO_EN [31] Layer 0 enable control : 0 - disable;1 - enable; 


Jeng | [30:28 3'ho | Reserved 
] 


ZNUM_LO [27] R/W | 1’hO Z-order of layer 0 
Tho: bottom layer,(LO) 
1’h5:top layer (L1) 


LRR jro | tho [Reseved S 


Y2R_MODO [25:23 | RW | 3’hO [25:24] YUV standard select: 
] 2’h00 : BT601,2’h01:BT709 ,2’h10: BT2020 
[23] YUV2RGB 1 matrix select: 
1’h0: normal matrix ; 1°h1: reduced matrix 
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LS [22:21 2h0 | Reserved 
] 


PALLET_ENO [20] LayerO color palette enable :0 - disable 1- enable 
CK_ENO [19] Layer0 color-key enable:0 - disable 1 - enable; 


IMG_FORMATO [18:16 | RW |] EEN Layer0 image input data format: 
] 3’h0: ARGB888. 3’h1:RGB888. 
Sh2:YUV422_2p.3’h3: reserve 
3’h4: YUV420_ 2p. 3’h5: YUV420_3p.3'h6:RGB565 
3’h7: YV12(YUV420_ 3p UV 16align) 
ROT_SRCO [15:13 | RW EA LayerO input rotation mode in 
] YUV420_2p/YUV420_3p/ARGB888/RGB888/RGB56 
5 mode: 
3’h0: 0° ; 3’h1: 90°; 3’°h2: 180°;3’h3: 270° ; 
3’h4: 0° +mirror; 3’h5: 90°+ mirror. 
3’h6:180° +mirror. 3’h7:270° + mirror. 
rotation direction : left (anti-clockwise) 
Mirror axis: horizontal line. 


PMARGB_MODO [12] LayerO input is pmargb mode 1:yes 0: no 


A_SWAP_MODO [11] R/W | 1’hO Layer image layer ARGB888/XRGB888 endian 
mode 0 -ARGB 1- RGBA 


RGB_SWAP_MOD | [10:8] | RW | 3’hO Mode of swapping the bytes of RGB data. 
0 2’h0:RGB;2’h1:RBG;2’h2:GRB; 
2’h3:GBR;2’h4:BGR;2’h5:BRG 


[ro [to EC 


UV_ENDIAN_MOD | [6:4] R/W | hO Layer0 UV/U/V/A data byte order,B3B2B,B) become 
0 [1:0]: in 32bits word, 

00 - B3B2B;By 01 - Bei, BB. 

10-B;BoB3B2 11 - BoB3BoB; 

[2]: in 64bits word, 

0- B7B,B;B, B3B2B;Bo, 1- B3B2B1Bo_B7B6B5B4 


[fr [o m EC 


Y ENDIAN MOD0 | [2:0] R/W | 2'n0 Layer0 Y/RGB data byte order, B3B2B;By become: 
[1:0]: in 32bits word, 
00 - B3B2B;By 01 - BoB; BB. 
10-B,;BoBsB2 11 - BsB3BoB; 
[2]: in 64bits word, 
0- B7BeBsBs B3B2B;Bo, 1- BsB2B;Bo_B7BeBsB, 


8.6.5.2.18 LAYERO_Y_ADDR 


Description : The control word defines base address of Y/RGB/VFBC/IFBC data in Layer0. The 
format is defined in table below. 
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Bit |31 | 30 |2 | 28 | 27 | 26 | 25 | 24 | 25 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Y_BASE_ADDRO 

T E EEE | ETT ET ese Le TEE 
REEL EE T R 


Y_BASE_ADDRO Reserved 


RO 


Field Name Type | Reset | Description 
Value 
Y_BASE_ADDRO | [31:4] R/W 28°h0 Y/RGB data Base address in Layer, 
(note:16byte align) 


LP [RO [emo [Reserved “NN n 


8.6.5.2.19 LAYERO_U_ADDR 


Description : The control word defines base address of UV/U data in Layer0. The format is defined in 
table below. 


Pen [a] [~~ [7] [sl sl] ~l|al lel el 7] | 
el om S 


U_BASE_ADDRO 
Type 
Bt Islwiatsiniwlsielsleistaialstvlo 


U_BASE_ADDRO Reserved 


RO 


Field Name Type | Reset | Description 
Value 


U_BASE_ADDRO | [31:4] R/W 28'h0 UV data Base address in Layer0 when 
YUV(2plane) . 
U data base address in LayerO when YUV(8plane), 
(note:16byte align) 
[fir [o [ano [reseved CS 


8.6.5.2.20 LAYERO_V_ADDR 


Description : The control word defines base address of V data in layer0. The format is defined in table 
below. 
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Pen [[% [|= [7]s[=[%[m[~la[ lel el] ol 


R a N S a 
KAES ES ES EE EAEN EVENE Le | 
cae ee e e a ee 


V_BASE_ADDRO 


V_BASE_ADDRO Reserved 


RO 


Field Name Type | Reset | Description 
Value 
V_BASE_ADDRO | [81:4] R/W 28’h0 V data base address in LayerO when YUV(3-plane), 
(note:16byte align) 


LP RO [eno [Reserved “NN o i 


8.6.5.2.21 LAYERO_PITCH 


Description : This control word defines LayerO pitch and height The format is defined in table below. 


Pee [a [oo] = [= [7[ [5] %[ [2a] OE3 GRES 
Des 


Reserved HEIGHTO 


Reserved PITCHO 


S a 
E "RENERT ER 


A e pee 
Value 

C Ooo o i eaj emo pee 

OO o frea fro eo ee SSCSC~*” 


8.6.5.2.22 LAYERO_CLIP_START 


Description : This control word defines start position of clipping image in Layer0 .The format is defined 
in table below. 
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Pee [s [so] = [= [ 7 [sls] ~[ [2a] a] OE3 7] | 
Ga SES 


Reserved CLIP_START_YO 


en OCC EOR 


Field Name Type | Reset | Description 
Value 
SR rar [to [sto eea 
CLIP_START_YO [28:16] | RAW | 13’hO | Clip image start y position, it is based on the top 
left point of LayerO. MUST in LayerO. 
[15:13] RO lang [Reserved A T Reseved ` 


a START XU [12:0] R/W |13h0 | Clip image start x position, it is based on the top 
left point of LayerO. MUST in LayerO. 


8.6.5.2.23 LAYERO_CLIP_SIZE 


Description : This control word defines clip image size in Layer0O .The format is defined in table below. 


Pee [s [so] | [7[s]s[~| [2am] OE3 7] | 
Dese 


Reserved CLIP_SIZE_YO 


Reserved CLIP_SIZE_X0 


| Name | 
S a 
ES "ERREECHEN 


Field Name Type | Reset | Description 
Value 
CO IE E 
CLIP_SIZE_YO [28:16] RAN | 13’h1 | Clip LayerO vertical size, it is based on the top left 
point of Layer0. Please ensure it is in LayerO. 
SECHER [ato [Reseed OO 


CLIP_SIZE_X0 [12:0] R/W | 13’h1 | Clip LayerO horizontal size , it is based on the top 
left point of LayerO. Please ensure it is in Layer, 
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8.6.5.2.24 LAYERO_DES_ START 


Description : This control word defines Layer0 clip image start position in work plane .The format is 
defined in table below. 


Pex [a [so] [la [sls [~[s]@[ allele] 7] | 
Ga CCS 


Reserved DES_START_YO 


Reserved DES START XU 


| pit Tel felslalwisieltelstvclslslle 


Field Name Type | Reset | Description 
Value 


| IRRIG [sho [Reseed o o o 


DES START YU [28:16] | RAW | 13’hO | Clip Image start vertical position(Y), it is based on 
the top left point of work plane. Please ensure it is 
in work plane. 


[emaro [sho [Reseved o 


DES START XU [12:0] R/W | 13°hO | Clip Image start horizontal position(X) , it is based 
on the top left point of work plane. Please ensure it 
is in work plane. 


8.6.5.2.25 LAYERO_PALLET_RGB 


Description : This control word defines Layer0 constant pallet ARGB in Layer1. The format is defined 
in table below. 


Layer Pallet RGB (32’h0000_0000) 
| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PALLET_AO PALLET_RO 


Field Name Type | Reset | Description 
Value 
PALLET_AO [31:24] Layer0 constant Alpha in pallet mode 
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PALLET_GO [15:8] LayerO constant G in pallet mode 
PALLET_BO [7:0] LayerO constant B in pallet mode 


8.6.5.2.26 LAYERO_CK 


Description : This control word defines LayerO constant RGB for color-key mode and L aver block 
alpha. The format is defined in table below. 


0x0084 Layer CK info (32’h0000_0000) LAYERO_CK 


R/W R/W 


"D e 
Value 


8.6.5.2.27 LAYER1_CFG 


Description : This control word defines data format,endian,color-key enable of layer1. The format is 
defined in table below. 
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0x00A0 Layer1 data configure (32’h0020_0000) LAYER1_ CFG 


| Bit_| 31 | 30 | 20 | 26 | 27 | 26 | 25 | 24 | 28 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


IMG_FORMA 
1 


Reserved 


ER R 
Bt [15] 14 | 13 | 12] 1 | | 9 | 8 | 7 


Reserved RGB_SWAP1 


Field Name Type | Reset Description 
Value 


LIEN o _EN | Layer2 enable control : 0 - disable;1 - enable; | enable control : 0 - disable; | Layer2 enable control : 0 - disable;1 - enable; | - enable; 
EE EE 


ZNUM_L1 [21] R/W Th Z-order of layer 1 

ThO: bottom layer,(LO) 

1’h1:top layer (L1) 
a o R/W Tho Layer1 color palette enable signal 

0 —disable,1 - enable 
CK_EN1 [18] R/W 1’ho Laver color-key enable: 

0 —disable,1 - enable; 
IMG_FORMAT1 [17:16] R/W Ed Layer1 image input data format: 

00 - ARGB888. 01 - RGB888.10 - RGB565 

C o a fo HT 

PMARGB_MOD1 is) = [RW Ing | Laver input is pmargb mode 1:yes 0: no 


A_SWAP1 [7] R/W Tho Layer1 image layer ARGB888 endian mode 
0-ARGB 1- RGBA 

RGB_SWAP'1 [6:4] R/W 3’ho Mode of swapping the bytes of RGB data. 
000 - RGB 001 - RBG 010 - GRB 
011 - GBR 100 - BGR 101 - BRG 


SR ERC 


ENDIAN1 [2:0] R/W 3’ho Layer1 image layer RGB data byte order, 
B3B2B;By become : 
[1:0]: in 32bits word, 
00 - B3B2B;By 01 - BoB; B2B3 
10-B,BoB3sB2 11 - B2B3BoB; 
[2]: in 64bits word, 
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8.6.5.2.28 LAYER1_R_ADDR 


Description : The control word defines base address of RGB/IFBC data in Layer1. The format is 
defined in table below. 


Pen [ao] [= [7] sls [*lal=[a[mlolel 7] 
C H 


R_BASE_ADDR1 


o 


ee 
KREESSER EES Eee wv SES 
pep e e 


R_BASE_ADDR1 Reserved 


RO 


Field Name Type | Reset | Description 
Value 
R_BASE_ADDR1 | [31:4] R/W 28'h0 RGB data Base address in Layer1. 
(note:16byte align) 


psc} jro [so [Reseved o 


8.6.5.2.29 LAYER1_PITCH 


Description : This control word defines Layer1 pitch and height .The format is defined in table below. 


Pee [a [oo] [la [sls [~[ =] 2a] mle] wl] | 
Nene oem CS 


Reserved HEIGHT1 


PITCH1 


R/W 


= Fees 
Value 

O i i saa [Ro o eoa 

OO oo frea o eo eea 
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8.6.5.2.30 LAYER1_CLIP_START 


Description : This control word defines start position of clipping image in Layer1 .The format is defined 
in table below. 


ex [a [oo] 2 [~ [or [es [sl [=l@l allel el] | 
Ga SCC 


Reserved CLIP_START_Y1 


Field Name Type | Reset | Description 
Value 
[31:29] IRO lang | | Reseved ` 
Lee START_Y1 [28:16] | RAW | 13’hO | Clip image start y position, it is based on the top 
left point of Layer1. MUST in Layer, 
[iiss [RO [aro [eeval 


CLIP_START_X1 [12:0] R/W | 13°hO | Clip image start x position, it is based on the top 
left point of Layer1. MUST in LayerO. 


8.6.5.2.31 LAYER1_CLIP_SIZE 


Description : This control word defines clip image size in Layer1 .The format is defined in table below. 


RESEARCH 
Renew CCS” 
CD GOE 
on [s[e] e CHEE OO OOE 
ms TR 


Reserved CLIP_SIZE_X1 


S a 
Rect "ERREECHEN 


Field Name Type | Reset | Description 
Value 


pT  JerajRo jaro [Reserved S 
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CLIP_SIZE_Y1 [28:16] | RAW | 13’h1 | Clip Laver) vertical size, it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 


[15:13] FRO [Sho |Reseved | | Reserved ` 
Le [12:0] R/W | 13’h1 | Clip Laver horizontal size , it is based on the top 
left point of Layer1. Please ensure it is in Layer1. 


8.6.5.2.32 LAYER1_DES_START 


Description : This control word defines Layer1 clip image start position in work plane .The format is 
defined in table below. 


Pex [a [so] [la [ls] [sll allele] 7] a 
D CCS 


Reserved DES START Y) 


Reserved DES START X) 


Field Name Type | Reset | Description 
Value 


BIS [RO Jang Reserved S 


DES START Y] [28:16] | RAW | 13’hO | Clip Image start vertical position(Y), it is based on 
the top left point of work plane. Please ensure it is 
in work plane. 


| 1 ROY [sho [Reseved S 


DES START X) [12:0] R/W | 13°hO | Clip Image start horizontal position(X) , it is based 
on the top left point of work plane. Please ensure it 
is in work plane. 


8.6.5.2.33 LAYER1_PALLET_RGB 


Description : This control word defines Layer1 constant pallet ARGB in Layer1. The format is defined 
in table below. 
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Pex Ts [oo | [=] [%[s[~[]@]a[ [ele] 7] | 
| Name | PALLET_A1 PALLET_R1 

mea Ee eC E E EE e E 
on [sa ejen ole ee e TSTS Io] 


PALLET_G1 PALLET_B1 


Pet PP PPP PPP PPP el 


= Ke 
Value 


8.6.5.2.34 LAYER1_CK 


Description : This control word defines Layer1 constant RGB for color-key mode and Layer1 block 
alpha. The format is defined in table below. 


Pex [s [oo | [= [7 [| s[~ ls] 2am ele] GRES 
Dess) 


ALPHA) 


EC DEELER EEN 


CK_G1 CK BI 


| Name | 
RENN NY eledele eee 


= Fees 
Value 


8.6.5.2.35 GSP_IP_REV 
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Description : This control word defines GSP IP revsion. 


Pen [a [=| =| [a] [ [|e] =a] [wl ele] | 


Reserved GSP_LITE_FLAG 


Type 


O ` 
Reset rr DEENS 
ep e e de 


GSP_IP_REV PATCH_NUM 


Field Name Type | Reset Description 
Value 
es Ta 
GSP_LITE_FLAG [19:16] | RO Int T gsp lite flag, O:gsp:1:gsp_lite 
GSP_IP_REV [15:4] | RO | 12'h020 | GSP ip revsion 
PATCH NUM [3:0] gsp patch num 


8.6.5.2.36 GSP_AXI_STS 


Description : The control word defines gsp axi information. The format is defined in table below. 


Pen Joro] [> [or [2 [| [== [a] lel] | 
C O 


Reserved 


BEE 
[Reset SES EISES SES ES SES EES SES 
REGELE ELSE REES ER 


WCH 

Reserved _BUS 
Y 

Type [CO ve | F Te | Fo 
[Reset | o| 


Field Name Type | Reset | Description 
Value 
oo i CET 
RBUS_BUSY 2 | RO | 1'ho [AXI Rch burst busy indicate 
WBUS_ BUSY 2 ` | RO | ho | AX! Weh burst busy indicate 
RCH_BUSY Di 180 Jaho TAN pen busy indicate 
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EEGENEN 


8.6.5.2.37 GSP_DEBUG_CFG 
Description : The control word defines gsp debug control. The format is defined in table below. 


0x01A8 GSP debug_CFG(32’h0000_0000) GSP_DEBUG_CFG 


| Bit_| 31 | 20 | 20 | 26 | 27 | 26 | 25 | 24 | 25 | 22 | 24 | 20 | 19 | 18 | 17 | 16 


Reserved 


[= 


Tye RO 


Field Name Type | Reset | Description 

Value 
[=e [Ro [zr 
CACHE_DIS Input cache disable 0: enable 1:disable 


RCH_PAUSE [3] R/W | (bü AXI read channel pause enable signal; 
0: don’t pause 1:pause 

WCH_PAUSE [2] R/W | thO AXI write channel pause enable signal; 
0: EE pause 


Ee R/W "(bü mowed a synchronized clearing, and used to clear 
scaling module, including state machines, main 
control logic, FIFO, etc 


8.6.5.2.38 GSP_DEBUG1 


Description : This control word defines GSP debug information. 
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GSP_MAIN_FSM info (32’7h0000_0000) 


Reserved Reserved 


LAYER1_DBG_STS LAYERO_DBG_STS 


Field Name Type | Reset | Description 
Value 

BLD OUT FULL? [31] | RO Ing | Blend3 output fifo full signal 

BLD_OUT_EMP1 [30] IRO [rno | Blend3 output fifo empty signal 

BLD OUT FULL [29] | RO |1h0 | Blends output fifo full signal 

BLD OUT EM [28] IRO | tho | Blend5 output fifo empty signal 
ooo o o eapo lesen 

SCL_OUT_FULLO [25] | RO Ip | Scalet output fifo full signal 

SCL_OUT_EMPO [24] [RO "n | Scalet output fifo empty signal 
leese 

LAYER1_DBG_STS [15:8] IRO [eno | Layer1 input debug status 

LAYERO_DBG_STS [7:0] IRO lang | Layer0 input debug status 


8.6.5.2.39 COEF1_x_12 


Description : This control word defines tap1 & tap2 of group1~16 in horizontal (vertical) coefficient 
table for scaling1. The format is defined in table below. 
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[ox0210 | Tept-2 ingroup in Horizontal oet(@270000,0000) | HOR COEF1 2.12] 
[oxo220 | Tept-2n grup in Horizontal cost (32'N0000_0000) | HOR COEFT.2.12] 
[ox0230 | Tept-2n group in Horizontal coef agan as | HOR COEF. 4.12] 
[ox0250_ | Tept-2n groupe in Horizontal cost (32'N0000_0000) | HOR COEF1 6.12] 
een | Tap -2 in group in Horizontai coet (3200000000) | HOR_COEF1 18-12] 
[ox02F0 | Tept-2ngroupt6 n Horizontai coet (32100000000) | HOR_COEF1 16-12] 
mg | Tept-2ngroup2n Venial azas man | VER COEF1 212 
een | Tept-2 in groupa in Vertical asas man | VER COEF1 3-12] 
[ox0290 | Tept-2n groupe in Venical asas man | VER COEF1 4-12] 
[ox0350 | Tept-2 in grup in Vertical cost (22R0000-o000) | VER COEF1 0-12] 
[ox03€0 | Tap -21n group n Vertical coet (3200000000) | VER COEF1 1-12] 
e | Tept-2ngroupt6 Tea coet 3200000000) | VER COEF1 16-12] 
Pex EREEHEHEEREHEREHESEREEREOHEE 


w e en 
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| Bit EE E RHEU E E.R RR E HEHEHE 
Eee 


Reserved TAP1 


Field Name Type | Reset | Description 
Value 


~ hao [aro Te 


TAP2 [24:16] | RAW | 8'hO Tap2 of group1~16 in horizontal/vertical 
coefficient . 


tsa [ro Joro [reseve = 


c R/W | 8’hO Tap) of group1~16 in horizontal/vertical 
coefficient . 


8.6.5.2.40  COEF1_x 34 


Description : This control word defines tap3 & tap4 of group1~16 in horizontal/vertical coefficient table 
for scaling1. The format is defined in table below. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2339 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


er | Tepa-an group in Horizontal oet(@270000,0000) | HOR COEF1 234 
[oxo228 Tahaan in Horizontal oet(@270000,0000) | HOR ee zz 
e | Tapa- in group in Horizontal oet(@270000,0000) | HOR COEF. 4.94] 
[oxo25s | Tapa- in groupe in Horizontal coef aga as T HOR COEF. zz 
[oxo2es | Tepa-aingroupt in Horizontai coet (3200000000) | HOR_COEF1_ 15-34 
onora | Tapa- in araupe in Horizontai coet Een zl HOR_COEF1 16-34 
omoara | Tapa- in group in Venial cot (32'W0000_0000) | VER COEF1 234 
en | Tapa- in groupa in Vertical asas man | VER COEF1 3-34 
e | Tapa- in group in Verical cot asas man | VER COEF1 4-34 
es | Tapaa in grup in Vertical cot (22R0000-0000) | VER COEF1 10-34 
eer | Tapa- in group15 n Vertical coet (3200000000) | VER COEF1 15-34 
omoara | Tapa- in groupe n Vertical coet (3200000000) | VER COEF1 16-34 
Pex [x [so] [=| [ls [ [sl 2[a[ mle] 6] GRES 


ref e en 
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Sr EE 
EI 


Reserved TAP3 


Field Name Type | Reset | Description 
Value 


~ hamo o e 


TAP4 [24:16] | RW | 8'hO Tap4 of group1~16 in horizontal/vertical 
coefficient . 


Tag [ro Joro [reseve = 


e R/W | 8’hO Tap3 of group1~16 in horizontal/vertical 
coefficient . 


8.6.5.2.41 COEF1_x_ 56 


Description : This control word defines tap5 & tap6 of group1~16 in horizontal/vertical coefficient table 
for scaling1. The format is defined in table below. 
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Pex [x [so] [= [7 [ls [~[sl 2] allele] GRES 


ref e e 
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| Bit EE | i2i fils E.R RR E EEE HEH 
EI 


Reserved TAP5 


Field Name Type | Reset | Description 
Value 


~ hao o e 


TAP6 [24:16] | RAW | 8'hO Tap6 of group1~16 in horizontal/vertical 
coefficient . 


Tag [ro Joro [reseve = 


e R/W | 8’hO Tap5 of group1~16 in horizontal/vertical 
coefficient . 


8.6.5.2.42  COEF1_x_78 


Description : This control word defines tap7 & tap8 of group1~16 in horizontal/vertical coefficient table 
for scaling1. The format is defined in table below. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2343 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


Pex [a [so] [la [ls [~[] 2] alle] ela] 


ref e S 
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| Bit EE E RHEU E E.R RR R HEHE E 
EI 


Reserved TAP7 


Field Name Type | Reset | Description 
Value 


~ hamo o e 


TAP8 [24:16] | RAW | 8'hO Tap8 of group1~16 in horizontal/vertical 
coefficient . 


ERRECHEN 


e R/W | 8’hO Tap7 of group1~16 in horizontal/vertical 
coefficient . 


8.6.5.2.43 MMU_INT 


Description : Control register of GSP .The format is defined in table below. 


GSP interrupt Info (327h0000_0000) GSP_INT 


26 


invali 
drs 
ts 


Invali = = invali invali 
dr = —|dw_|drr 
en raw aw 


ZP Dec 
Value 
SE fen [RO [10 [ouoLPArengewinenuptsaus 
mmu paor rats i80 [RO TR | oucolPArange-rinteruptsiaus ——_—| 
[unsecure wss JE [RO Dé Tess Sanaa 
est JE [RO Dé Tess enaa 
manas fien [Ro TR Tag enn ssrs 
maas JE [Ro TR Taa ennas O 
outen Is [RO | rno T outot VA range Renan 
outen rss [ted [RO [rro [outoLvArange.rintruptsiaus 
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aaa TR | Rw T Tae out ot va Tanoe intent source | 
aaa ie Ta [no [Enable btfor out of VA range eass 
EE [m1 [RO [iro [ow ocea range wierpen | 
mupo raran Ji [RO [iro Tou ot PALrange-rivervptray — | 
Ween wran Ji Je Ir unsecure winoran = 
Ween rran Jig [RO [rro | unsecure rnern = 
[mamn Je [Ro TR [vais asas i 
rana Jia [Ro [iro [vais mera i 
Ou ot rara wran [iil CE |ou ot va range wierre | 
foucotrana-crew [io [Ro | rno [ou otvarane naa | 


8.6.5.2.44 MMU_CFG 


Description : Control register of GSP MMU The format is defined in table below. 
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| Bit | 31 | 30 | 29 | 28 

| Name | Reserved 
Tyee O 
Reset eee 
poe Prelit ss eb beled srs sia e 


mm 
: Mmi Rese 
Reserved . Reserved 9 Reserved zl a au ge 


Field Name Type | Reset | Description 
Value 
E 
MMU_WR_ROTATION_EN | [13] RW Thi mmu write channel rotation enable, when it is 
enable, the mmu adopt the mst rotation cmd 
MMU_RD_ROTATION_EN | [12] RW] 1’hi mmu read channel rotation enable, when it is 
enable, the mmu GES the mst rotation cmd 
SCHEER ECH 


Mu Mes Out 08 18 |wc [ano | Clearthemissent 
pts} [RO feno [Reserved S 


MMU_VAOR_BYPASS EN | [4] RW Tho 1:vaor happened,the system will bypass this 
command,donot record the addr and generate 
0: vaor happened,the system will send a 
default addr,donot record the addr and 
generate 


RE L e pe pee 
mwas fea fof] SCS 


MMU_CG_EN 7 DAN (bü Mmu hardware clock gate enable 
1:force mmu clk-enable 
MMU_EN R/W | 1°hO gsp mmu enable signal: 
0: mmu disable ; 1: mmu enable 


8.6.5.2.45 MMU_CLR 


Description : this control register inform MMU that page message updated in DDR.The format is 
defined in table below. 
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31 | 30 28 
Reserved 


MMU_CLR 


WI 


Field Name Type | Reset | Description 
Value 


LEI [ro Leg [Reseved o o 


MMU_CLR W/C | 7’hO When the pagetable is updated,the tlb should be 
clear 
The bit[5:0] clear the read channel tlb buf 
The bit[6]: clear the write channel tlb buf 


8.6.5.2.46 MMU_FIRST_VPN 


Description : this register define MMU first virtual page number.The format is defined in table below. 


}ox0g0C | MMU_FIRST_VPN Register Info (32’h0000_0000) MMU_ | MMU_FIRST_VPN | VPN 


Reserved MMU_FIRST_VPN 


A ea ome asa) a | Ge E 
(ege) Jumm 


MMU_FIRST_VPN 


S 
Pel PP PP PPP PPP PPP rT 


Field Name Type | Reset | Description 
Value 


reir ERRECHEN 


MMU_FIRST_VPN__ | [20:0] 21'h0 | First virtual page number.( 1page =4k byte 
space) 


8.6.5.2.47 MMU_RANGE_VPN 


Description : this register define MMU virtual page number range .The format is defined in table 
below. 
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a 30 
SE MMU Ver 


REESEN EES 
Ne ee 


MMU_RANGE_VPN 


Field Name Type | Reset Description 
Value 
MMU_RANGE_VPN Gm 18'hO_FFFF | gsp mmu VPN range. 


8.6.5.2.48 MMU_FIRST_PPN 


Description : This register define MMU first physical page number. The format is defined in table 
below. 


MMU_FIRST_PPN Register Info (32’h0000_0000) MMU_FIRST_PPN 


Reserved MMU_FIRST_PPN 


MMU_FIRST_PPN 


Field Name Type | Reset | Description 
Value 


TEH E ee 


MMU_FIRST_PPN | [20:0] 21'h0 | First dee page number.( 1page =4k byte 
space) 


8.6.5.2.49 MMU_DEFAULT_PPN 


Description : This register defines MMU default physical address in exception. The format is defined in 
table below. 
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Reserved MMU_DEFAULT_PPN 


MMU_DEFAULT_PPN 


Field Name Type | Reset | Description 
Value 


ERT S 


e DEE AULT PDN oD 0] R/W |21h0 | gsp mmu default pa value, used for unsecurity 
space visit security space. Paga message invalid. 


8.6.5.2.50 MMU_OUT_OF_RANGE_VA_RCH 


Description : This register informs first error virtual address in RCH that out of range of virtual page 
size. The format is defined in table below. 


0x081C Out Range VA RCH Register Info (32’h0000_0000) OUT_RANGE_VA_R 


Reserved MMU_OUT_OF_RANGE_VA_RCH 


a EE ae ae Rese 
aS 


MMU_OUT_OF_RANGE_VA_RCH 


Type 


Field Name Type | Reset | Description 
Value 


po RISHI RO [irmo [Reseed ` 


MMU_OUT_OF_RANGE_VA_RCH | [20:0] 21’hO | First error VA in RCH, that out of 
range of VPN. 


8.6.5.2.51 MMU_OUT_OF_RANGE_VA_WCH 


Description : This register informs first error virtual address in WCH that out of range of virtual page 
size. The format is defined in table below. 
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| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved MMU OUT OE RANGE VYA WCH 
BC 


E rr © | ° | e e l o 
EEN 
e ME 


MMU_OUT_OF_RANGE_VA_WCH 


EOESESESESESESER 


Lzleietslets ele telelsl 
D Klee 
Value 


po eneo fino [Reseed o o 


MMU_OUT_OF_RANGE_VA_WCH | [20:0] 21’hO | First error VA in WCH, that out of 
range of VPN. 


8.6.5.2.52 MMU_NOVALID_VA_RCH 


Description : This register informs first error virtual address in RCH that is in invalid virtual page. The 
format is defined in table below. 


fe ee 
| Name | Reserved NOVALID_VA_RCH 
E a 


Reset i © | | | | OL 
RE EE T RER 


NOVALID_VA_RCH 


CO 


REV EVES ES E ED RED 
"= al 

Value 
[sist [Ro mo [Resoned 
[NOVALIO_VALAGH [1200] [RO Tag | Frsteror vA n ROH, that isininvaid ven | 


8.6.5.2.53 MMU_NOVALID_VA_WCH 


Description : This register informs first error virtual address in WCH that is in invalid virtual page. The 
format is defined in table below. 
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| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 46 
| Name | Reserved NOVALID_VA_WCH 
a na 


Reset a © | C | > | | o 
ao eee ee EE ER 


NOVALID_VA_WCH 


COA 


ales] a jeja] 
S p pep ~ 
Value 
O i feen [Ro omo ESCHER 
og won |200] [RO Tas | Frsteror vain WOH thatisiminvaid VPN. | 


8.6.5.2.54 MMU_NOPASS_VA_RCH 


Description : This register informs first error virtual address in RCH that is in unsecurity space. The 
format is defined in table below. 


| Bit | 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18 17 16 
G TT D o 
S EC 


S EA 
REEL E ENER 


NOPASS_VA_RCH 


mel PP PPP PPP 


Field Name Type | Reset | Description 

Value 
a T 
NOPASS_VA_RCH | [20:0] | RO | 21'hO | First error VA in RCH, that is in unsecurity space. 


8.6.5.2.55 MMU_NOPASS_VA_WCH 


Description : This register informs first error virtual address in WCH that is in unsecurity space. The 
format is defined in table below. 
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| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved NOPASS_VA_WCH 
ee 


Reset «+ 
BEE EE EES 


NOPASS_VA_WCH 


CHEE 


ajes] a jejeli] 
S p pep © 
Value 
CO i feen o mo ese o 
TRES va won [1200] [RO [2tho [Fist enor VAin WOH thatis in unsecury space. | 


8.6.5.2.56 MMU_MISS_CNT 


Description : this register count MMU RCH miss rate. The format is defined in table below. 


Pex [oo] [a7] [|] =] ~[x [mele] | 
C 
re e e cc 
KEES 

Cen CS” 


MISS_CNT_RCH 


ret PPP PPP PPP PrP Pty 


Field Name Type | Reset | Description 

Value 
MISS_CNT_WCH. | [31:16] | RO | 16hO | WCH miss rate counter. 
MISS CNT BGH ` | [15:0] [RO | 16'h0 | RCH miss rate counter. 


8.6.5.2.57 MMU_ARQOS_CFG 


Description : Control ARQOS register of GSP MMU read pgaetable from ddr.The format is defined in 
table below. 
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31 | 30 28 
Reserved 


| Name | Reserved MMU_READ_DDR_ARQOS 
mp WE ` 
Rest ee «| |: | 


Field Name Type | Reset | Description 
Value 


pi tse [RO feno [Reseed © o o 


MMU_READ_DDR_ARQOS | [8:0] RW | 4’h7 The argos of the mmu read dr. which should 
be biger than the argos of GSP module 


8.6.5.2.58 MMU_IP_REV 


Description : This control word defines MMU IP revsion. 


Pen [a] [=] [7 |2] 2|] a e [ele] 7] | 
ec E 


Reserved 
Type 


Bt [is] ia} is}iiafwl}e|e}7{e}sj4{(3i2iij{o- 
| Name | MMU_IP_REV PATCH NUM 


w ooo ECG 
eel o e e e e HRO 


"~ p pepe 
Value 

O o i i feaj pemo eee 

fini Prev [nsa [RO Dog [MMUiprewin ooo 


8.6.5.2.59 MMU_MIN_PPNO 


Description : THE MIN PPNO,which is the min ppn of the first pa address space,the precision is 1MB 
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31 | 30 28 
Reserved 


KEE BEES 
ess cc ccc 


Field Name Type | Reset | Description 

Value 
a roo 
MMU_MIN_PPNO | [12:0] 13'hO | The min ppn0,the precision is 1MB 


8.6.5.2.60 MMU_PPN_RANGEO 


Description:the max offset of ppn0,the ppn offset must be in this range,otherwise out of range 
interrupt will happen,the precision is 1MB 


0x0844 MMU_PPN_RANGEO Register Info (32’h0000_1FFF) MMU_PPN_RANGEO 


| Bit | 31 | 30 28 
| Name | Reserved 


Field Name Type | Reset Description 
Value 


MMU_MIN_PPNO Gm EE the max offset of ppn0 


8.6.5.2.61 MMU_MIN_PPN1 


Description : THE MIN PPN1,which is the min ppn of the second pa address space,the precision is 
1MB 
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CC oe L an P 


31 | 30 28 
Reserved 


E e ooo H 
cc 


Field Name Type | Reset | Description 

Value 
ra [ro Trot 
MMU_MIN_PPN1 | [12:0] 13'hO | The min ppnt,the precision is 1MB 


8.6.5.2.62 MMU_PPN_RANGE1 


Description:the max offset of ppn1,the ppn offset must be in this range,otherwise out of range 
interrupt will happen,the precision is 1MB 


0x084C MMU_PPN_RANGE1 Register Info (32’h0000_1FFF) MMU_PPN_RANGE1 


| Bit | 31 | 30 28 
| Name | Reserved 


Field Name Type | Reset Description 
Value 


MMU MIN PEN Gm EE the max offset of ppn1 


8.6.5.2.63 MMU_PAOR_VPN_ADDR_RD 


Description : This register informs first error virtual address in RCH that out of range of physical page 
size. The format is defined in table below. 
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0x0850 MMU_PAOR_VPN_ADDR_RD Register Info MMU_PAOR_VPN_. = 
(32’h0000_0000) 
Reserved MMU_PAOR_VPN_ADDR_RD 


MMU_PAOR_VPN_ADDR_RD 


Eo GE 


Field Name Type | Reset | Description 
Value 


pf tste2t RO | ith [Reserved o o S 


MMU_PAOR_VPN_ADDR_RD | [20:0] bai 21’ho | First error VA in RCH, that out of range of 
PPN. 


8.6.5.2.64 MMU_PAOR_VPN_ADDR_WR 


RE EE EE EES 
(en) wnenmaen 


Description : This register informs first error virtual address in WCH that out of range of physical page 
size. The format is defined in table below. 


0x0854 MMU_PAOR_VPN_ADDR_WR Register Info MMU_PAOR_VPN_. de 
(32’h0000_0000) 
Reserved MMU_PAOR_VPN_ADDR_WR 


peepee Ea eae EEE RER 
(ege) HMLPAORVPNADORWR 


MMU_PAOR_VPN_ADDR_WR 


reel PP 


Field Name Type | Reset | Description 
Value 


Poste RO Iw [Reserved 


MMU_PAOR_VPN_ADDR_WR | [20:0] bail 21’hO | First error VA in WCH, that out of range of 
PPN. 


8.6.5.2.65 MMU_PAOR_PPN_ADDR_RD 


Description : This register informs first error physical address in RCH that out of range of physical 
page size. The format is defined in table below. 
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0x0858 MMU_PAOR_PPN_ADDR_RD Register Info MMU_PAOR_PPN_A 
(32’h0000_ 0000) DDR_RD 
31 | 30 
Reserved 


KEE SC 
EE ESESESESESES [] [ey po) 


Field Name Type | Reset | Description 

Value 
Ieselen 
MMU_PAOR_PPN_ADDR_RD | [12:0] 13'h0 | The first PA out of range RCH 


8.6.5.2.66 MMU_PAOR_PPN_ADDR_WR 


Description : This register informs first error physical address in WCH that out of range of physical 
page size.The format is defined in table below. 


0x085C MMU_PAOR_PPN_ADDR_WR Register Info MMU_PAOR_PPN_A 
(32’h0000_0000) DDR_WR 
31 | 30 
Reserved 


Field Name Type | Reset | Description 

Value 
ee OT 
MMU_PAOR_PPN_ADDR_WR | [12:0] 13'h0 | The first PA out of range WCH 


8.6.5.2.67 MMU_REG_AU_MANAGE 


Description : The register control the authority of all mmu register,except MMU_UPDATE,Which can 
be write. 
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Pen [a [m| =] EEE GGG GOE EOS 


Reserved 


Pe eee 
[Reset [o fo p o [ro | eo ee eo oe O S 
Pe ee ae ee es 


MMU_REG 


Reserved AUTH 


ne EL 


Field Name Type | Reset | Description 
Value 


LI [RO Low [Reserved o n 


MMU_REG_AUTH R/W "(bü Control the authority of all mmu register,except 
MMU_UPDATE,Which can be write. 
0:unsercure APB can wr those regs 
1: unsercure APB cannot wr those regs 


8.6.6 Implementations 
8.6.6.1 Module Hierarchy 
| 
|------ gsp_top.v 
|------ gsp_axi.v 
|------ gsp_core.v 
|------ gsp_apb_rf.v 


|------ gsp_mc_core.v 
|----% gsp_mc_in.v 
|-----= gsp_mc_out.v 
|------ gsp_mc_dat.v 


8.6.6.2 Memories Requirements 

memory Name Width | depth Number Space(byte) Description 
RF1SH_142X128 128 142 1 2.22K ScaleO cache ram 
RF1SH_ 32X32 32 32 4 0.5K Scaled line ram 
RF1SH_32X36_BE 36 32 2 0.28k Scale0 horizontal/vertical 

coefficient 

RF1SH_296X64 64 296 2 4.625k Layer1 input ping-pang ram 
RF1SH_486X64_BE | 64 486 2 7.594k LayerO input ping-pang ram 
RA1SH_576x64 64 576 1 4.5k Layer1 input cache ram 
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RA1SH_972x64_BE | 64 972 1 7.594k LayerO input cache ram 
RA1SH_144x12 12 144 1 0.21k LayerO tag ram 
RA1SH_72x12 12 72 1 0.105k Laver) tag ram 
RF1SH_256X64_BE | 64 256 2 4K Rotation output ram0 
RF1SH_128X64_BE | 64 128 2 2K Rotation output ram1 
RF1SH_130X64_BE | 64 130 2 2.03K Rotation output ram2 
gsp inner space 35.66K 

RF1SH_256x44 44 256 1 1.375K MMU rd ram 
RF1SH_64x44 44 64 1 0.34K MMU wr ram 

Total space 37.37K 

8.6.6.3 Bandwidth estimation 

Case: 


Input_layer0:1920x1080_yuv420_ 2p 

Input_layer1:1280x720_argb888 

Output:1280x720_argb888 

-source : LO: 1920x(1080 + 3x720/32) x 1.5byte~=1920x(1080+66)x1 .5byte;L1:1280x720x4byte 
L1: 1280x720x4byte 

-destination: 1280x720x4byte 

Data bandwidth: (LO+L1) + 1280x720x4byte = 3300480 +3686400+3686400=10673280byte 


8.7 DPU lite 


8.7.1 Overview 


The display processing unit (DPU_lite) is used to fetch multi-layer data from external memory, 
composite them, and output with DPI/eDPI interface on display panel or write back to external memory. 
The detail design information is presented below 


8.7.2 Features 


e Support up to 7 layer (include a background layer) composition; 
e Support up to HD(1280X720); 

e Support RGB/YUV(2-plane) data in each layer; 

e Support security accessing on top layer and write back; 

e Support write back to DRAM; 

e Support dynamic ARQoS; 

e Support dithering, RGB888->RGB666/RGB888->RGB565; 
e Support 16/18/24bits DPI output; 

e Support 16/18/24bits eDPI output; 

e Support TE function on eDPI output; 

e § 664bits AXI 3.0 Master; 

e 32bits APB 4.0 Slave; 
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8.7.3 Signal description 


8.7.3.1 


Main features: 


- 64-bit independent read and write data bus 
- Designed to support to 384MHz 


AXI interface 


SL8541E Device Specification 


Signal Width VO Description Clock Domain 
Name 
AWID 4 OUT | Write client ID. clk_dpu 
AWADDR 32 OUT | Write address. clk_dpu 
AWLEN OUT | Burst length (write). clk_dpu 
AWSIZE OUT | Burst size (write). clk_dpu 
AWBURST | 2 OUT | Burst type (write). clk_dpu 
Always set to INCR in DPU_lite 
AWPROT 3 OUT | Protection type (write). clk_dpu 
AWQOS 4 OUT | WCH QOS clk_dpu 
AWVALID 1 OUT | Write address valid. clk_dpu 
AWREADY | 1 IN Write address ready. clk_dpu 
WID 4 OUT | Write ID tag. clk_dpu 
WDATA 64 OUT | Write data. clk_dpu 
WSTRB 8 OUT | Write strobe (byte lane). clk_dpu 
WLAST 1 OUT | Write last. clk_dpu 
WVALID 1 OUT | Write valid. clk_dpu 
WREADY 1 IN Write ready. clk_dpu 
BREADY 1 OUT | Write response ready. clk_dpu 
BID 4 IN Response ID. clk_dpu 
BRESP 2 IN Write response. clk_dpu 
BVALID 1 IN Write response valid. clk_dpu 
ARID 5 OUT | Read address ID. clk_dpu 
ARADDR 32 OUT | Read address. clk_dpu 
ARLEN 4 OUT | Burst length (read). clk_dpu 
ARSIZE OUT | Burst size (read). clk_dpu 
ARBURST OUT | Burst type (read). clk_dpu 
Always set to INCR in GSP 
ARQOS OUT | RCH QOS clk_dpu 
ARPROT OUT | Protection type (read). clk_dpu 
ARVALID 1 OUT | Read address valid. clk_dpu 
ARREADY _ | 1 IN Read address ready. clk_dpu 
RREADY 1 OUT | Read ready. clk_dpu 
RID IN Read ID tag. clk_dpu 
RRESP IN Read response. clk_dpu 
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RDATA 64 IN Read data. clk_dpu 
RLAST 1 IN Read last. clk_dpu 
RVALID 1 IN Read valid. clk_dpu 
8.7.3.2 APB interface 
Signal Name Width | I/O Description Clock Domain 
PRDATA 32 OUT APB read data. clk_dpu 
PENABLE 1 IN APB ENABLE clk_dpu 
PADDR 13 IN APB address bus. clk_dpu 
PSEL 1 IN Address decoded. clk_dpu 
PREADY 1 OUT APB transfer done. clk_dpu 
PWRITE 1 IN APB write. clk_dpu 
PWDATA 32 IN APB write data. clk_dpu 
PPROT 3 IN APB protect clk_dpu 
8.7.3.3 DSI DPI/eDPI Interface 
Signal Name Width | UO Descripiton Clock 
Domain 
Dad Im cd te 1 IN Pad in Icd test signal - 
Dad out lcd ret n 1 OUT Pad out Icd reset signal clk_dpu 
Dsi_dpi_colorm 1 OUT DSI DPI I/F color mode clk_dpu 
Dsi_dpi_shdn 1 OUT DSI DPI I/F shut down clk_dpu 
Dsi_edpi_te 1 IN eDPI TE signal clk_dpi 
Dsi_edpi_halt 1 IN DPI halt signal clk_dpi 
Dsi_edpi_vsync_edpi_wms 1 OUT | DPU VSYNC or eDPI WMS signal clk_dpi 
Dsi_edpi_hsync 1 OUT DPI hsync signal clk_dpi 
Dsi_edpi_de 1 OUT DPI Pixel Data Enable clk_dpi 
Dsi_edpi_db 24 OUT DPI Pixel Data clk_dpi 
8.7.3.4 Miscellaneous Interface 
Signal Name | Width | UO Descripiton Clock 
Domain 
clk_dpu 1 IN DPU_lite core clock. - 
Rst_dpu_n 1 IN DPU_lite core reset signal. clk_dpu 
clk_dpi 1 IN DPU_lite output core clock. - 
Rst_dpi_n 1 IN DPU_lite output core reset signal clk_dpi 
int_req_dpu 1 OUT DPU_lite interrupt signal. clk_dpu 
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OUT DPU_lite busy sugnal 


Dpu_ddr_busy 1 


clk_dpu 


Function description 
The DPU_lite block diagram is shown in below. 


8.7.4 


DPU_lite 


Pixel Buf 


4x 1440x96bits 


WriteBack 
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Figure 8-68 DPU Block Diagram 


8.7.4.1 Data Path 


The DPU_lite supports display output and write back to DDR memory. 


DPU _lite 
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Figure 8-69 DPU Data Path 


8.7.4.2 YUV2RGB 


The blending only support RGB888 data format, so the YUV image data must be 
conversed to RGB888 before blend. Before the YUV changed to RGB, YUV can be 


adjusted for special application, the adjustment as below, 
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Y tmp = (Y - 128) * y contrast / 256 + 128 + y brightness; 
Y’ = CLIP (Y tmp, 255, 0); 

U_tmp = (U - 128) * u saturation / 256 + u offset; 

UT = CLIP(U_tmp, 255, 0); 

vV tmp = (V - 128) * v saturation / 256 + v offset; 

v’ = CLIP (Vy tmp, 255, 0); 


After this, the Y’U’V’ will be changed to RGB, this conversion uses the variable coefficient 
matrix calculation, the calculation formula as below. 


[R] [c00 coi c02][Y'] [c03 ] 
|G |=] e10 cll e12 || P 13 | 
|B| [e20 ez e2 ||v'] Ten) 


The constant coefficient for BT601 full range format is below: 


[R] f 0 359 /256 |[Y¥'] [-180 ] 
le f= yi — 88 / 256 -183 /256 | D | 
|B| |1 454/256 0 Jive] [F 227 | 

The constant coefficient for BT601 narrow range format is below: 
[R] [298 / 256 0 409 /256 |[Y'] [- 223 ] 
|G | = | 298 1256 — 100 / 256 — 208/256 || U"| + | 136 ! 
|B | [298 1256 516 / 256 0 |lyv'| [-277 | 


As above formula, the input data is YUV444, so the fetched data must be up-sampled to 
YUV444 before converse. 


When the input is YUV422, we need up-sample UV in horizontal. 


YUV422 À YUV444 
E E EE EE à >a ' REN ET 2- 
Hof A Be A Ne ' 00000A 22- 
E Vu Faaa ' D00000 
H Original UV pixel D !nterpolated/duplicated UV pixel 


Figure 8-70 YUV422 to YUV444 Conversion 


When the input is YUV420, we need up-sample UV in horizontal, and duplicate UV in 


vertical. 

YUV420 YUV444 
B E U f 2- = 10000 ------- 
ee i 2-2- 
E E E E s i L-e 

H Original UV pixel H !nterpolated/duplicated UV pixe 

Figure 8-71 YUV420 to YUV444 Conversion 
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8.7.4.3 


SL8541E Device Specification 


Data Format 
The DPU supports YUV or RGB source data, the data format is listed in below, 
Format Code Data Mapping 
YUV422 | 0000 
Y Plane UV Plane 
31 24 16 8 0 31 24 16 
Y3 | Y2 | Y1 | Yo v2 | U2 | vo | UO 
Y7 | Y6 | Y5 | Y4 ve | U6 | V4 | U4 
YUV420 | 0001 
(NV12) UV Plane 
Y Plane 
3141 24 16 8 0 21 24 16 
Y3 | Y2 | Y1 | YO v2 | U2 | vo | UO 
Y7 | Y6 | Y5 | Y4 v6 | U6 | V4 | U4 
ARGB888 | 0010 3124 16 8 0 
AO | RO | GO | BO 
A1 | R4 | G1 | Bi 
RGB565 |0011 31 28 214 16 12 5 0 
R1 | G1 | B1 | RO | GO | BO 
R3 | G3 | B3 | R2 | G2 | B2 


The DPU supports many kinds of data format transform, in order to implement multi-layers 
blending, each layer data will be transformed to RGB888 format, these transform are 
shown in below. 


YUV 


L-E) YUV2RGB 


RGB666 


RGB565 


Se ai Extend 


> 


RGB888& 


RGB555 


Dee, 


RGB888 


Figure 8-72 Intermediate Data Transform 


There are 2 extend modes to transform 5bits or 6bits data to 8bits, 
Padding with MSbs: 
D[7:0] = {D[4:0], D[4:2]}; D[7:0] = {D[5:0], D[5:4]}; 
Padding with Os: 


D[7:0] = {D[4:0], 3’b0}; D[7:0] = {D[5:0], 2’b0}: 
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8.7.4.4 Blending 


The module supports 2 blending modes, if LO is bottom layer, L1 is up layer with alpha A1, and the 
blending result is L, one is: L = (L1*A1 + L0*(256-A1))/256, and another is: L = L1 + (LO*(256-A1))/256. 


The alpha selection is below, 


if (L1 == color key) //transparent 
Al = 0; 
else if(1 == alpha sel) //layer alpha 


Al = layer alpha; 
else //pixel alpha 


Al = pixel alpha; 


L = (L1*A1 + L0*(256-A1))/256 
This blending calculation is below, (only use a multiply) 


if (A1 == 255) 
zs Lil; 
else if (Al == 0) 
1 = LO; 
else 
L = (L1 - LO)*A1/256 + LO; 


L = L1 + (L0*(256-A1))/256 
This blending calculation is below, 


if (AL == 255) 
zc Li; 
else if (Al == 0) 
i: = LO; 
else 
, = L1 + LO*(256-A1/256) ; 


8.7.4.5 Writeback 
The writeback module will write the display pixels (32-bit/pixel, alpha=8’hff) back to the DDR memory. 


8.7.4.6 DPI Interface 


In normal operation, DPU_lite should continuously provide complete frames of image data at a 
sufficient frame rate to avoid flicker or other visible artifacts. 

The display image is comprised of a rectangular array of pixels. The frame is transmitted from the 
DPU_lite to a display device as a sequence of pixels. With each horizontal line of the image data sent 
as a group of consecutive pixels. 

Each pixel value (16-, 18-, or 24-bit data) is transferred from the DPU_lite to the display device during 
one pixel period. The rising edge of PCLK is used by the display device to capture pixel data. Since 
PCLK runs continuously, control signal DE is required to indicate when valid pixel data is being 
transmitted on the pixel data signals. 
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HSN HBP! HACTIVE ' HFP ' 
a D E éi 


Display Area 


VACTIVE+HACTIVE: data transfer 


DE=1 


1 Frame 
VBP 1 VER 


VSYNC Display Area 


Heme (mm = TU ULLAL 


| 
> ANAN... 0110 
PCLK hi i iana 


HBP. , HFP 


O 

Ki 

Ee 
E 
KS 
E 
ES 
E 
— 
E 
Cc 


UUUUUUUUUI 


DB[23:0] | Invalid OX) (n) Invalid 


Figure 8-74 DPI Timing 


8.7.4.7 eDPI Interface 


The eDPI I/F is an enhances DPI I/F from Synopsys that supports sending the DCS memory write 
commands. It supports tearing effect, but DSI host cannot generated the tearing effect automatically, it 
always is trigged by ‘set_tear_on’ command. The eDPI supports halt function, it indicates the DSI host 
needs DPU lite to wait it. The interface define is shown in below. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2367 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


dpipclk | | | | | | | 


edpiwms __| 


dpidataen ` 


edpihalt 


dpipixdata Do | D1 | D2| D3 | D4| D5 | Dé | D7| D8 D9 D10 | D11 


Figure 8-75 eDPI Interface 


8.7.5 DPU lite REG Register Address Map 
Base address: 0x00000000 


ang [Name lege 
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0x03A0 S_CHECKSUMO_START_P | Shadow of CHECKSUMO Start Postion 
OS 


xa A ^T S_CHECKSUMO_END POS | Shadow of CHECKSUMO End Postion 


ew S_CHECKSUM1_START_P | Shadow of CHECKSUM1 Start Postion 
OS 
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8.7.5.1 DPU_VERSION 


Ten [o [| [= Taa Taa] re TTS 
ms a 


reserved 


EE 
Bes IESSE ES RES J EES ECG ES 
ROSEREI EE EE E REN EE 
[Name Person 


VERSION 
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1 S 
me TTT TTT TTT 


DPU VERSION 


Field Name Type Reset Description 
Value 


engt ëss [00 lees 
VERSION [15:0] | RO | 0x100 | DPU_lite module version. 


8.7.5.2 DPU_CTRL 


0x00000004 DPU Config (0x00020000) DPU_CTRL 


ie ae a ae 


E S 


| Type | Pw; a RW 


KR BUSY_ADVANCE 


w ANS hije eee 


DPU_CTRL 


Field Name Type Reset Description 
Value 


Tema foa Ié fena ooo 


FETCH_CLK_MO | [17] RW 0x1 The clock gating module of fetch related module 
DE 0: the clock always on; 
1: the clock auto gating, when rf start fetching, 
clock is enable, and after blending operation is 
done, the clock is stop. 


EXT_MODE [16] The mode RGB555, RGB565 or RGB666 extend 
to RGB888, 
0: use MSBs; 
1: use Os; 
BUSY_ADVANCE | [15: 8] Rw [oxo Busy assert advanced time, it is us unit. 
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The mode of output busy 
0: always busy; 
1: auto busy. 


DITHER_EN Dithering enable 
0: disable; 
1: enable. 
REG_UPDATE Shadow registers update 
Write ‘1’ to update current registers to shadow 
registers. 


REG_UPDATE_M Shadow registers update mode 
ODE 0: update with SW and VSYNC; 
1: update only with SW. 


RUN MODE DPU run mode 


0: always run mode, it can be for RAMless or 
non: RAMless device; 


1: single run mode, it may be for non: RAMless 
device. 

DPU I/F selection 

0: DPI I/F; 

1: eDPI I/F; 

others are reserved. 


DPU_STOP [ 1] 0x0 DPU stop 


Write '1' to stop DPU, It is only used in always run 
mode for stop refreshing. 


DPU_RUN WC 0x0 DPU start 
Write '1' to start DPU. 


8.7.5.3 PANEL_SIZE 


0x00000008 Panel Size (0x00000000) PANEL_SIZE 


Br | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 20 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
| Name | LELE 


reserved PANEL_SIZE_Y 


reserved PANEL_SIZE_X 


tre | m | Rw 


PANEL_SIZE 


Field Name Type Reset Description 
Value 


Tema oa Ié fea o ooo 


PANEL_SIZE_Y | [27:16] Panel vertical size. It is pixel unit. 
Ela Ing fes 
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8.7.5.4 PANEL_RSTN 


fe EE Ee eed 


reserved 
CH 
Reset IESSE SES EES EES SSES EES 
ECEE KEE CIEE 


4 g 
reserved LR 

ST 

N 


PANEL_RSTN 


Field Name Type Reset Description 
Value 


PANEL_RSTN ee device reset 
0: reset device; 
1: release device. 


8.7.5.5 DPU_SECURE 


DPU Secure Setting (0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


Type 


ESS eee eS 
Peset IESSE ES | ES T TET ES 
E PORTER alana SEN 


E 
reserved RE 


E 


DPU_SECURE 
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Field Name Type Reset Description 
Value 


(engt TR [RO [oo lees 


SECURE_EN 0x0 DPU secure enable, active high. Secure 
accessing only. 


8.7.5.6 DPU_QOS 


Cen Jo olee e ee a e ea e TS 
KEEN 
(el 

resa o o e ER RHH 
STTS STS leise ie iee 
KSE 
CR [fal [* e ESAKA 


DPU_QOS 


Field Name Type Reset Description 
Value 


C TER EE CR 


ARQOS_MUL [18:16] | RW 0x4 The Pixel buffer can store 8 lines pixels, base on 
the line num of display read pixel buffer , adjust 
the ARQOS, if the line num of display read pixel 
buffer is greater than or equal to the 
ARQOS_MUL value , the AR_QOS will be set to 
ARQOS_HIGH , the default value of ARQOS is 
ARQOS_LOW 


Ten [= [so] [|r [os [|=] =[ 2 allel ola] e 
Le HT 


reserved BG_COLOR 


| et RE EH ERE ELE E RE E EE EEE 


BG COLOR 
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Pe PPP PPP PPP PPP | 


BG_COLOR 


Field Name Type Reset Description 
Value 


SERGE 
BG_COLOR [23: 0] Background color 


8.7.5.8 LAYO_BASE_ADDRO 


Cn EE Ee EE ale e e 
| Name | LAYO_BASE_ADDRO 

CHOO ERER 
m [saleen oeeie e ee e 


LAYO_BASE_ADDRO reserved 


S 
me TTT 


LAYO_BASE_ADDRO 


Field Name Type Reset Description 
Value 
LAYO_BASE_AD "Di: 4] RW 0x0 RGB data base address when RGB source; 
DRO Y data base address when YUV source, it is 
16byte-align. 


Layer0 Base Address1 (0x00000000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


LAYO_BASE_ADDR1 


LAYO_BASE_ADDR1 reserved 


(ele 
CH ee R ZE 


Oem RE E EE EL EEE E RE E EE R 
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LAYO_BASE_ADDR1 


Field Name Type Reset Description 
Value 


Sech BASE AD | [31: 4] UV data base address when 2-plane YUV source, 
itis GE align. 


8.7.5.10 LAYO_CTRL 


0x00000030 Layer0 Config (0x00000000) LAYO_CTRL 


i nea 


R oS S 


wej] e 


LAYO_CTRL 


Field Name Type Reset Description 
Value 


Iess on [RO Ié fea ooo 


LAYO_ BLEND M | [16] RW 0x0 layer blending mode, 
ODE 0: normal mode: (L=(1-A1)*LO + A1*L1) 
1: pre-mult mode: (L=(1-A1)*LO + L1) 


LAYO_RBUV_SW | [15] R/B order switch for RGB data ,U/V order switch 
ITCH for YUV data 
0: DONOT switch; 
1: exchange R and B/ U and V. 


eg ele Ta ee 


LAYO_SWITCH data byte order in a 32bits word, if the source is 
{BO, B1, B2, B3}, then it mapped to: 
0: {BO, B1, B2, B3}; 
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T: {B0, BT, B2, B3} ? {B3, B2, B1, BOJ; 
2: {BO, B1, B2, B3} ? {B2, B3, BO, B1}; 
3: {BO, B1, B2, B3} ? {B1, BO, B3, B2}. 


LAYO_FORMAT [7:4] RW 0x0 layer data format, it supports following ones: 
0000: YUV422; 
0001: YUV420; 
0010: ARGB8888; 
0011: RGB565; 
Others are invalid. 


LAYO_PALLETE_ Layer pallete enable, active high. 
EN 


LAYO_ALPHA_SE | [2] RW 0x0 layer alpha selection 
L 0: pixel alpha; 
1: block alpha; 
LAYO_CK_EN [ 1] RW 0x0 layer color key enable, 
0: disable; 
1: enable. 
LAYO_EN RW 0x0 layer enable 
0: disable; 
1: enable. 


8.7.5.11 LAYO_SIZE 


0x00000034 Layer Size (0x00000000) LAYO_SIZE 


Br | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 20 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
| Name | OOO OAN ee 


reserved LAYO_SIZE_Y 


reserved LAYO_SIZE_X 


RW 


LAYO_SIZE 


Field Name Type Reset Description 
Value 


"eng als [oo Tars ooo 


LAYO_SIZE_Y [27:16] | RW 0x0 layer vertical size, it is based on the top left point 
of work plane, it is pixel unit. 


ees [sa [RO [OO Jee ooo 


LAYO_SIZE_X [11:0] RW 0x0 layer horizontal size, it is based on the top left 
point of work plane, it is pixel unit. 
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8.7.5.12 LAYO_PITCH 


TSTST e [es Jee e [wlll 7] 
n 


reserved 


E 
Bes IESSE ES T HET EES T TT ER 
BCS EERSTEN EE EES 


reserved LAYO_PITCH 


LAYO_PITCH 


Field Name Type Reset Description 
Value 
s ro Joo Tasse ooo 
LAYO_PITCH [11:0] layer pitch, it is pixel unit. 


8.7.5.13 LAYO_POS 


Ten [a [so] [|r|] [=== [xl GOE 


reserved LAYO_POS_Y 


Ee ES EE e EE 


reserved LAYO_POS_X 


LAYO_POS 


Field Name Type Reset Description 
Value 


ees fora Ié _[resved ooo 


LAYO_POS_Y [27:16] | RW 0x0 layer vertical start position, it is based on the top 
left point of work plane, it is pixel unit. 
jst] [RO foo Jee CS 


LAYO_POS_X [11: 0) RW 0x0 Image layer horizontal start position, it is based 
on the top left point of work plane, it is pixel unit. 
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8.7.5.14 LAYO_ALPHA 


Cen [o [= | e er [e [os [ [es [2 [a [mele [ope 
ms l 


reserved 


E 
Bes |S RN ER T HE E T ER 
S tes] a) ER EE EU a ea e aa eee 


reserved LAYO_ALPHA 


KS HT HS 
me [TSTST TTT TT 


LAYO_ALPHA 


Field Name Type Reset Description 
Value 
Gia] [RO [Oo [resend Oooo 
LAYO_ALPHA [7:0] layer alpha. 


8.7.5.15 LAYO_CK 


Ten [x [so] [lo [ nass ola] 
KE 


reserved 


CERN Eee ee EE 


LAYO_CK 


Peel DP PP PP PPP P Prt, 


LAYO_CK 


Field Name Type Reset Description 
Value 


ia [FO Joo [reseed OOOO 
LAYO_CK [23: 0] color-key RGB value. 


8.7.5.16 LAYO_PALLETE 


Ten [x [so] [or | [== [= [allel ole [a 
[hone [DDD DG IED GGG) werner 


reserved LAYO_PALLETE_RGB 
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nn] - 
w e EE EES ES ESESESESESRAER 
rer [eleele ele eie ieee 


LAYO_PALLETE_RGB 


Peel PPP PPP PP PPP PP Tt 


LAYO_PALLETE 


Field Name Type Reset Description 
Value 


Iess oa [RO [oo feo oo 


LAYO PALLETE_ | [23:0] layer pallete RGB. 
RGB 


8.7.5.17 LAYO_CROP_START 


Ten [o [so] [|r [os] [= =[= [elm] ol olo le, 


reserved LAYO_CROP_START_Y 


PM or EEE HERE 


reserved LAYO_CROP_START_X 


LAYO_CROP_START 


Field Name Type Reset Description 
Value 


ees [oa Ié fea ooo 


LAYO_CROP_ST | [27:16] | RW 0x0 vertical start position for cropped layer source 
ART_Y data, it is pixel unit. 


eg [nis] [RO foo feee ooo 


LAYO_ CHOP ST | [11:0] RW 0x0 horizontal start position for cropped layer source 
ART_X data, it is pixel unit. 


8.7.5.18 LAY1_BASE_ADDRO 


Cen [a [so] [~ [orl [=== [allel ola a 


LAY1_BASE_ADDRO 
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"el 
Ed Ee e e ES e e 
Cm TSTST STS e TTS TSTS 


LAY1_BASE_ADDRO reserved 


w) H f oo 
CH OE R ZE 


LAY1_BASE_ADDRO 


Field Name Type Reset Description 
Value 
LAY1_BASE_AD "Di: A RGB data base address when RGB source; 
DRO 


EE EE 


8.7.5.19 LAY1_BASE_ADDR1 


CSEE EE GOE 


LAY1_BASE_ADDR1 


Pe REE ea ae eee 


LAY1_BASE_ADDR1 reserved 


"el 
me o O H E R ZE 


LAY1_BASE_ADDR1 


Field Name Type Reset Description 
Value 
LAY1_BASE_AD "DI: 4] UV data base address when 2-plane YUV source; 
DR1 


KEE EE 


8.7.5.20 LAY1_CTRL 


SW CE 


S 
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eg 


3 - Se 
LAY1_SWI 
LAY) FORMAT 
S 


mes [orf 


LAY1_CTRL 


Field Name Type Reset Description 
Value 


Iess on [RO [oo fena ooo 


LAY1_BLEND_M | [16] RW 0x0 layer blending mode, 
ODE 0: normal mode: (L=(1-A1)*LO + A1*L1) 

1: pre-mult mode: (L=(1-A1)*LO + L1) 
LAY1_RBUV_SW | [15] RW 0x0 R/B order switch for RGB data ,U/V order switch 
ITCH for YUV data 

0: DONOT switch; 

1: exchange R and B/ U and V. 


Deg [RO foo [resened CS 
LAY1_SWITCH S T data byte order in a 32bits word. 


LAY1_FORMAT [ 7: 4] layer data format, it supports following ones: 
0000: YUV422; 
0001: YUV420; 
0010: ARGB8888; 
0011: RGB565; 
Others are invalid. 


LAY _PALLETE pl EE ~ pallete enable, active high. 
sé ALPHA GE layer alpha selection 
0: pixel alpha; 
1: block alpha; 
LAY1_CK_EN layer color key enable, 
0: disable; 
1: enable. 
LAY1_EN layer enable 
0: disable; 
1: enable. 
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8.7.5.21 LAY1_SIZE 


Cen [a [= [| TSTST TSTST TS 


reserved LAY1_SIZE_Y 


S EE ER e Aon | ee ae E se alien ia es 


reserved LAY1_SIZE_X 


LAY1_SIZE 


Field Name Type Reset Description 
Value 
LAY1_SIZE_Y A a as vertical size, itis based on the top left point 
of work plane, it is pixel unit. 
ES ope 


LAY1_SIZE_X [11:0] RW 0x0 layer horizontal size, it is based on the top left 
point of work plane, it is pixel unit. 


8.7.5.22 LAY1_PITCH 


Ten [a [so] [ [or [x [es [== [= [x [lolol ae, 
C 


reserved 


SSS SES ae 
Peset IESESESS ES E H EES CSS ES ES T 
| bit Le ae fiz} ii fiole {se RR HE EE fo 


reserved LAY1_PITCH 


me [R 
mea [STTS TTT TTT 


LAY1_PITCH 


Field Name Type Reset Description 
Value 


gina [FO Joo [reseed Oooo 
LAY1_ PITCH [11:0] layer pitch, it is pixel unit. 
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8.7.5.23 LAY1_POS 


Con Jo [o|er] [esee e a TSTST TS 


reserved LAY1_POS_Y 


CAA 


reserved LAY1_POS_X 


LAY1_POS 


Field Name Type Reset Description 
Value 
T [RO [oo fesa oooi 
LAY1_POS_Y [27:16] | RW 0x0 layer vertical start position, it is based on the top 
left point of work plane, it is pixel unit. 
msa [RO [OO fesa oooi i 


LAY1_POS_X [11:0] RW 0x0 layer horizontal start position, it is based on the 
top left point of work plane, it is pixel unit. 
8.7.5.24 LAY1_ALPHA 


Cen [a [so [= [or [6 [== EE GOE 
ws TR 


reserved 


SSS SES ae 
Peset IESESESS ES E EES SES ES ES T 
| bit Le elo RR EU e a leste 
Name | ee 


reserved LAY1_ALPHA 
Type KREE eT 


LAY1_ALPHA 


Field Name Type Reset Description 
Value 


Teea fea o foo Iesg Ooo 
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8.7.5.25 LAY1_CK 


Ten [o [|e] |e Taa Tana Ts TSTST TS 
ms T 


reserved LAY1_CK 


S RE R ea ass EL a ea EE E EES 


LAY1_CK 


me Re Ce TSTST TTT 


LAY1_CK 


Field Name Type Reset Description 
Value 
iq [RO foo EE 
LAY1_CK [23: 0] color-key RGB value. 


8.7.5.26 LAY1_PALLETE 


Cen [o [so [=] [er [ alaa] 


reserved LAY1_PALLETE_RGB 


Se Re ee Ee EE 


LAY1_PALLETE_RGB 


Peel DP PP PP PPP PPP, 


LAY1_PALLETE 


Field Name Type Reset Description 
Value 


LAY _PALLETE_ > 0] See layer pallete RGB. 


8.7.5.27 LAY1_CROP_START 


Ten [a [so] [lr [ [=== [x [mol olo a 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2388 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GP} SPREADTRUM ) SL8541E Device Specification 
[ene one 


LAY1_CROP_START 


Field Name Type Reset Description 
Value 


fesenes [sah [RO [oo frome 


GTA a MORSI [27:16] | RW vertical start position for cropped layer source 
data, it is GE unit. 


LAY1_CROP_ST | [11:0] horizontal start position for DN layer source 
ART_X data, it is pixel unit. 


8.7.5.28 LAY2_BASE_ADDRO 


Ten [= [so] [orl [sls] =[~ [alm] ol oleae 
me e OU 


LAY2_BASE_ADDRO 
| Name | LAY2_BASE_ADDRO reserved 


LAY2_BASE_ADDRO 


Field Name Type Reset Description 
Value 


LAY2_BASE_AD | [81:4] layer data base address. 
DRO 


KEE 


8.7.5.29 LAY2_BASE_ADDR1 


Ten [a [so] =] STS aaas] Ts Ta 
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| Name | LAY2_BASE_ADDR1 


Ooo YUUS 
Ce HE E EE ESESESES EES ES EES 
HE 


LAY2_BASE_ADDR1 reserved 
Tee [| lm CC eC eBCOSCE“=ES 


LAY2_BASE_ADDR1 


Field Name Type Reset Description 
Value 
LAY2_ BASE AD "Di: A UV data base address when 2-plane YUV source; 
DR1 


feseved [tsa [RO [oo Iess 


8.7.5.30 LAY2_CTRL 


SW OG 


B S 


| Type | 


LA 
7 Y2_ LA 
LAY2_SWI 
reserved LAY2_FORMAT Sé CH 
TCH EN 


ze GESEIS 


LAY2_CTRL 


Field Name Type Reset Description 
Value 


ODE” BLEND_M T Ce blending d 
0: normal mode: (L=(1-A1)*LO + A1*L1) 
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ITT ee 1: pre-mult mode: (L=(1-A1)*LO + L1) 


LAY2_ RBUV_SW | [15] RW 0x0 R/B order switch for RGB data ,U/V order switch 
ITCH for YUV data 

0: DONOT switch; 

1: exchange R and B/ U and V. 


GREEN 
LAY2_SWITCH log [Rw = [oxo | data byte order in a 32bits word. 


LAY2_FORMAT [ 7: 4] RW 0x0 layer data format, it supports following ones: 
0000: YUV422; 
0001: YUV420; 
0010: ARGB8888; 
0011: RGB565; 
Others are invalid. 


Luz. PALLETE ` aoe Layer pallete enable, active high. 
SZ ` ALPHA_SE | [ 2] layer alpha selection 
0: pixel alpha; 
1: block alpha; 
LAY2_CK_EN [ 1] layer color key enable, 
0: disable; 
1: enable. 
LAY2_EN layer enable 
0: disable; 
1: enable. 


8.7.5.31 LAY2_SIZE 


C CE EG EEHEHIEIEE3RE9 
"e eee 


reserved LAY2_SIZE_Y 
Tye [OT 


Type 


LAY2_SIZE 


Field Name Type Reset Description 
Value 


LAY2_SIZE_Y [27:16] a vertical size, it is based on the top left point 
of work FE it is pixel unit. 
LAY2_SIZE_X [11: 0) oe ee E layer horizontal size, it is based on the top left 
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8.7.5.32 LAY2_PITCH 


Ten [o [o |e e Taa Taa [ela [ml ole] 7] 


reserved 


Type 


reserved LAY2_PITCH 


CAERA 


LAY2_PITCH 


Field Name Type Reset Description 
Value 
ima ro foo [reseed ooo 
LAY2_PITCH [11:0] layer pitch, it is pixel unit. 


8.7.5.33 LAY2_POS 


TSTS Tass Tana Tsa] 


LAY2_POS_Y 


S KE E EE Eee Ee EE 


reserved LAY2_POS_X 


LAY2_POS 


Field Name Type Reset Description 
Value 


ees oa Ié fea ooo 


LAY2_POS_Y [27:16] | RW layer vertical start position, it is based on the top 
left point of work plane, it is pixel unit. 
ee 
LAY2_POS_X [11: 0) Image layer horizontal start position, it is based 
on the top left point of work plane, it is pixel unit. 
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8.7.5.34 LAY2_ALPHA 


fe EE Ee eed 


reserved 


Type 


| bit Le Del EE EU a a RE EEE ERE 


| Name | reserved LAY2_ALPHA 
Type PO ee OON 


LAY2_ALPHA 


Field Name Type Reset Description 
Value 
ie] [RO [oo fesa oooi i 
LAY2 ALPHA [7:0] layer alpha. 


8.7.5.35 LAY2_CK 


fe EEE eee cd 
CN H 


reserved LAY2_CK 


| bt KE EE KLH E a [r e pa f a e REEE 
BA A me 


LAY2_CK 


Field Name Type Reset Description 
Value 


mea [o [oo Teat oo 
LAY2_CK [23: 0] color-key RGB value 


8.7.5.36 LAY2_PALLETE 


0x000000A8 Layer2 Pallete (0x00000000) LAY2_PALLETE 
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STTS Ee 2 TSTST TTT 
C BEE 
Te [SS 
Preset [oo EES ES EE ES SSES ESESESES ER 


P e faa fas fiz fafao e pro feies a e ea 


LAY2_PALLETE_RGB 


de TSTST TSTST 


LAY2_PALLETE 


Field Name Type Reset Description 
Value 


feseves fea [RO oo feao 


LAY2_PALLETE_ | [23:0] layer pallete RGB. 
RGB 


8.7.5.37 LAY2_CROP_START 


fe EEE Ee ee ccd 
| Name | reserved LAY2_CROP_START_Y 

we) H a 
KEES ES ES ESESERESSSESESESESESESER 
aT Da STS TSTS TSTST TS TT 


reserved LAY2_CROP_START_X 


LAY2_CROP_START 


Field Name Type Reset Description 
Value 


[eseved TER [RO oo fee 


LAY2_ CHOP ST | [27:16] | RW 0x0 vertical start position for cropped layer source 
ART_Y data, it is pixel unit. 


msaa [RO foo Jee CS 
LAY2_ CHOP ST | [11:0] horizontal start position for cropped layer source 


ART_X data, it is pixel unit. 


8.7.5.38  LAY3 BASE ADDRO 
0x000000B0 Layer3 Base Address0 (0x00000000) 
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e EEE EE 
Pome [CO 
me | o o Ce e e e e e e e e e 


(et pre faa fas [ae far fao po e ie eie ae eaa 


LAY3_BASE_ADDRO reserved 


wel ee ee ooo 
Pest lee telelel:televlel: o WW 


LAY3_BASE_ADDRO 


Field Name Type Reset Description 
Value 
LAY3 BASE AD [31: 4] layer data base address. 
DRO 


feseved [iea [RO [oo Iess 


8.7.5.39 LAY3_BASE_ADDR1 


Ten [si [so [oo [2 [or [es IEEE EEE 
| Name | LAY3_BASE_ADDR1 

| Reset | oJ o | o Jo | o | oN bw Ce Ve [oo [| o [a] 0 | 
ei EECHER ee eee 
| Name | LAY3_BASE_ADDR1 reserved 

Lige | (\. RE 
Reset | o | o | oot oto oto] >| > | > besse 


LAY3_BASE_ADDR1 


Field Name Type Reset Description 
Value 
LAY3_BASE_AD "Di: A UV data base address when 2-plane YUV source; 
DR1 


feseved Jea [RO foo Iess 


8.7.5.40 LAY3_CTRL 


Cee [a fo] =| EEE GEG OCE 
| name E 


reserved 


Y3_ 
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e ` RGG LE 


LAY3_CTRL 


Field Name Type Reset Description 
Value 


ema penjo fo per ooo 


LAY3_BLEND M | [16] layer blending mode, 
ODE 0: normal mode: (L=(1-A1)*LO + A1*L1) 

1: pre-mult mode: (L=(1-A1)*LO + L1) 
LAY3_RBUV_SW | [15] RW 0x0 R/B order switch for RGB data ,U/V order switch 
ITCH for YUV data 

0: DONOT switch; 

1: exchange R and B/ U and V. 


reserved [rag Ro foo Jee CS 
LAY3_ SWITCH (og [RW [oxo | data byte order in a 32bits word. 


LAY3_ FORMAT [ 7: 4] RW 0x0 layer data format, it supports following ones: 
0000: YUV422; 
0001: YUV420; 
0010: ARGB8888; 
0011: RGB565; 
Others are invalid. 


LAY3_PALLETE_ Layer pallete enable, active high. 
EN 
LAY3_ALPHA_SE | [2] RW 0x0 layer alpha selection 
L 0: pixel alpha; 
1: block alpha; 
LAY3_CK_EN [ 1] RW 0x0 layer color key enable, 
0: disable; 
1: enable. 
LAY3_EN RW 0x0 layer enable 
0: disable; 
1: enable. 
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8.7.5.41 LAY3_SIZE 


Co Jo [o|o] [e s]a eea TSTST TS 


reserved LAY3_SIZE_Y 


cee ae e e e e e 


reserved LAY3_SIZE_X 


LAY3_SIZE 


Field Name Type Reset Description 
Value 
LAY3_SIZE_Y A a as vertical size, itis based on the top left point 
of work plane, it is pixel unit. 
ES ope 


LAY3_SIZE_X [11:0] RW 0x0 layer horizontal size, it is based on the top left 
point of work plane, it is pixel unit. 


8.7.5.42 LAY3_PITCH 


Ten [a [so [= [% [or [x [es [== [= [allel ol [a 
ws TR 


reserved 


SSS SES ae 
Peset IESESESS ES E H EES CSS ES ES T 
CAKA 


reserved LAY3_PITCH 


w) e ooo o o o 
KEES ES ES ESESESESESESESESESESESER 


LAY3_PITCH 


Field Name Type Reset Description 
Value 


gina [FO Joo [reseed Oooo 
LAY3 PITCH [11:0] layer pitch, it is pixel unit. 
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8.7.5.43 LAY3_POS 


Ten [a [o|er] [es Jee e a e s re or e 


reserved LAY3_POS_Y 


CA 


reserved LAY3_POS_X 


LAY3_POS 


Field Name Type Reset Description 
Value 
T [RO [oo fesa oooi 
LAY3_POS_Y [27:16] | RW 0x0 layer vertical start position, it is based on the top 
left point of work plane, it is pixel unit. 
msa [RO [OO fesa oooi 


LAY3_POS_X [11:0] RW 0x0 Image layer horizontal start position, it is based 
on the top left point of work plane, it is pixel unit. 
8.7.5.44 LAY3_ALPHA 


Cen [a [so] [7 EEE EE GOE 
ens TR 


reserved 


SSS SES ae 
Peset IESESESS ES E EES SES ES ES T 
P Le elo o e a leste 
Name | ee 


reserved LAY3_ALPHA 
wef re D S O 


LAY3_ALPHA 


Field Name Type Reset Description 
Value 


Teema fea o foo Ies S 
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8.7.5.45 LAY3_CK 


Con Jo [o |e] |e e s [=] ~[alml ele [7] 
KEE T 


reserved LAY3_CK 


en Je ji ae peaje laia EE E T 


LAY3_CK 


me Re Ce TSTST TTT 


LAY3_CK 


Field Name Type Reset Description 
Value 
mz [RO [OO [resend 
LAY3_CK [23: 0] color-key RGB value 


8.7.5.46 LAY3_PALLETE 


Ten [a [so] Tass alaa] 


reserved LAY3_PALLETE_RGB 


Se Re ee Ee EE 


LAY3_PALLETE_RGB 


Peel DP PP PP PPP P Prt, 


LAY3_PALLETE 


Field Name Type Reset Description 
Value 


LAYS PALLETE_ > 0] See layer pallete RGB. 


8.7.5.47 LAY3_CROP_START 


Ten [a [so] [lor [ [= =[~ [alm] ol elo 
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[Nene None 


LAY3_CROP_START 


Field Name Type Reset Description 
Value 


fesenes [sah [BO [oo frome 


LAYS _CROP_ST [27:16] | RW vertical start position for cropped layer source 
data, it is GE unit. 


LAY3_ CHOP ST | [11:0] horizontal start position for DN layer source 
ART_X data, it is pixel unit. 


8.7.5.48 LAY4_BASE_ADDRO 


Ten [a [so] [lor [[s[~]=l~ [allel oleae 
me a O OU 


LAY4 BASE ADDRO 
| Name | LAYA BASE_ADDRO reserved 


LAY4_BASE_ADDRO 


Field Name Type Reset Description 
Value 


LAY4 BASE AD | [81:4] layer data base address. 
DRO 


KEE 


8.7.5.49 LAY4_BASE_ADDR1 


fe EE eed 
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| Name | LAY4_BASE_ADDR1 


Oooo YUS 
Ce HE E EE EE ee Ee EEE 
ee ee ee 


LAY4_BASE_ADDR1 reserved 
Tre le S 


LAYA BASE ADD) 


Field Name Type Reset Description 
Value 
LAYA BASE AD "Di: A UV data base address when 2-plane YUV source; 
DR1 


feseved [tsa [RO foo Iess 


8.7.5.50 LAY4 CTRL 


EE 


B S 


| Type | 


LA 
- YA LA 
LAY4_ SWI 
reserved LAY4_FORMAT Gë YA 
TCH EN 


ze GESEIS 


LAY4 CTRL 


Field Name Type Reset Description 
Value 


OnE BLEND_M T Ce blending d 
0: normal mode: (L=(1-A1)*LO + A1*L1) 
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ITT 1: pre-mult mode: (L=(1-A1)*LO + L1) 


LAYA RBUV_SW | [15] RW 0x0 R/B order switch for RGB data ,U/V order switch 
ITCH for YUV data 

0: DONOT switch; 

1: exchange R and B/ U and V. 


GREEN 
LAY4 SWITCH log [Rw = [oxo | data byte order in a 32bits word. 


LAY4 FORMAT [ 7: 4] RW 0x0 layer data format, it supports following ones: 
0000: YUV422; 
0001: YUV420; 
0010: ARGB8888; 
0011: RGB565; 
Others are invalid. 


Luz. PALLETE ` aoe Layer pallete enable, active high. 
tava ALPHA_SE | [ 2] layer alpha selection 
0: pixel alpha; 
1: block alpha; 
LAYA CK EN [ 1] layer color key enable, 
0: disable; 
1: enable. 
LAYA EN layer enable 
0: disable; 
1: enable. 


8.7.5.51 LAY4_ SIZE 


C Ed eae ee 
"e eee 


reserved LAYA SIZE Y 
mee [OT 


Type 


LAYA SIZE 


Field Name Type Reset Description 
Value 


LAYA SIZE_Y [27:16] a vertical size, it is based on the top left point 
of work FE it is pixel unit. 
LAYA SIZE_X [11: 0) oe ee E layer horizontal size, it is based on the top left 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2402 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GORSPREADTRUM asus Device Speciation 
RE 


8.7.5.52 LAY4_PITCH 


Ten [o [= [ee Taa Taa [ela [ml ole] TS 


reserved 


Type 


reserved LAYA PITCH 


| bit RE E BEE fifo] se |7}elsis}s]2iifo 


LAY4_ PITCH 


Field Name Type Reset Description 
Value 
ima ro foo [reseed ooo 
LAY4 PITCH [11:0] layer pitch, it is pixel unit. 


8.7.5.53 LAY4_POS 


Ten [a [so] [|r| [ss] EE GOE 


LAYA POS Y 


S KE E EE KU E EE EE SEH EE 


reserved LAY4 POS X 


LAY4 POS 


Field Name Type Reset Description 
Value 


Iess ora Ié fea ooo 


LAY4_POS_Y [27:16] | RW layer vertical start position, it is based on the top 
left point of work plane, it is pixel unit. 
ee 
LAY4 DOS X [11: 0) Image layer horizontal start position, it is based 
on the top left point of work plane, it is pixel unit. 
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8.7.5.54 LAYA ALPHA 


Ten [x [so] [7 [6 [== [= [x GOE 


reserved 


Type 


| bit Le Del EE EU a a RE EEE ERE 


| Name | reserved LAY4_ALPHA 
Type PO D 


LAYA ALPHA 


Field Name Type Reset Description 
Value 
ie] [RO [oo fesa oooi i 
LAY4 ALPHA [7:0] layer alpha. 


8.7.5.55 LAY4 CK 


fe EE eee cc 
CN H 


reserved LAYA CK 


| bit Jae faa fre ae ar KLH E a [ar e pa f a e REEE 
o la O 


LAY4_CK 


Field Name Type Reset Description 
Value 


mea [o [oo Teat oo 
LAY4_CK [23: 0] color-key RGB value 


8.7.5.56 LAY4_PALLETE 


0x00000108 Layer4 Pallete (0x00000000) LAY4 PALLETE 
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STTS Ee |e ]s aeea] TTT 
C H HH 
K SE 
Preset E E ES SSES ESESESES ER 


P Jie faa fas fiz far fao oi e frie ia a e ea 


LAY4_PALLETE_RGB 


de Ce TTT 


LAY4_PALLETE 


Field Name Type Reset Description 
Value 


ema TER EL fee 


LAY4 PALLETE_ | [23:0] layer pallete RGB. 
RGB 


8.7.5.57 LAY4_CROP_START 


| Bit_| 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved LAYA CHOP START Y 

mes R 
| Reset [TTT 
HHI UI) Re eee 


reserved LAYA CROP START X 


LAYA CROP START 


Field Name Type Reset Description 
Value 


C TER EL fee 


LAYA CROP_ST | [27:16] | RW 0x0 vertical start position for cropped layer source 
ART_Y data, it is pixel unit. 


a 


mo foo 
LAY4 CROP_ST | [11:0] RW 0x0 horizontal start position for cropped layer source 
ART_X data, it is pixel unit. 


8.7.5.58 LAY5 BASE_ADDRO 


0x00000110 Layer5 Base Address (0x00000000) LAY5_BASE_ADDRO 
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C EEE EEE 
ms T 
me [STTS 


(et KE KR KLH e e ie EE EE EE 


LAYB BASE ADDPO reserved 


[tre lw e 
Pest lee telelel:televlel: o WW 


LAY5_BASE_ADDRO 


Field Name Type Reset Description 
Value 
LAY5 BASE AD [31: 4] layer data base address. 
DRO 


feseved [ea [RO [oo Iess 


8.7.5.59 LAY5 BASE_ADDR1 


Ten [si [oo [2 [2s [or [es [ose [os [ela [ole lela] 
| Name | LAY5_BASE_ADDR1 

| Reset | oJ o | o Jo | o Lol bw To] [oo [oo] o [a | | 
ei UI) UHD RICHE EHH RHD 
| Name | LAY5_BASE_ADDR1 reserved 

Lige | C\. RE 
Inno tel: Le besse 


LAY5_BASE_ADDR1 


Field Name Type Reset Description 
Value 
LAY5 BASE AD | [81:4] UV data base address when 2-plane YUV source; 
DR1 


feseved [tsa [RO [oo Iess 


8.7.5.60 LAY5_ CTRL 


fe DEE Ee Ee cd OCE 
| name : 


reserved 


Y5_ 
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oo RGG LE 


LAY5_CTRL 


Field Name Type Reset Description 
Value 


E T 


LAY5 BLEND M | [16] layer blending mode, 
ODE 0: normal mode: (L=(1-A1)*LO + A1*L1) 
1: pre-mult mode: (L=(1-A1)*LO + L1) 
LAY5 RBUV_SW | [15] RW 0x0 R/B order switch for RGB data ,U/V order switch 
ITCH for YUV data 
0: DONOT switch; 
1: exchange R and B/ U and V. 


reserved [ra Ro foo Jee CS 
LAY5 SWITCH (og [RW [oxo | data byte order in a 32bits word. 


LAY5 FORMAT [ 7: 4] RW 0x0 layer data format, it supports following ones: 
0000: YUV422; 
0001: YUV420; 
0010: ARGB8888; 
0011: RGB565; 
Others are invalid. 


LAYS _ PALLETE_ oa Layer pallete enable, active high. 
ie ALPHA_SE | [ 2] layer alpha selection 
0: pixel alpha; 
1: block alpha; 
LAY5 CK EN [ 1] layer color key enable, 
0: disable; 
1: enable. 
LAY5 EN RW 0x0 layer enable 
0: disable; 
1: enable. 
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8.7.5.61 LAY5_ SIZE 


Cen [a TSTS Taa Tana TSTST TS 


reserved LAY5_SIZE_Y 


S tes a EE ELE RTE E se aise aa es 


reserved LAY5_SIZE_X 


LAY5_SIZE 


Field Name Type Reset Description 
Value 
LAY5 SIZE Y A a as vertical size, itis based on the top left point 
of work plane, it is pixel unit. 
ES ope 


LAY5 SIZE_X [11:0] RW 0x0 layer horizontal size, it is based on the top left 
point of work plane, it is pixel unit. 


8.7.5.62 LAY5_ PITCH 


Ten [a [so] [7 [x [es [== EE GODE 
ens 


reserved 


SSS SES ae 
Bes IESESESS ES E H EES CSS ES ES T 
| bit RE H fiz} sitio |e R R HE EE fo 


reserved LAY5 PITCH 


w) H H 
mea [STTS TTT TTT 


LAY5_PITCH 


Field Name Type Reset Description 
Value 


gina [FO Joo [reseed Oooo 
LAY5 PITCH [11:0] layer pitch, it is pixel unit. 
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8.7.5.63 LAY5 POS 


Con [o [oo| [es Jer] [es Jee TTS TSTST TS 


reserved LAY5_POS_Y 


cee ae e e e ee 


reserved LAY5_POS_X 


LAY5_POS 


Field Name Type Reset Description 
Value 
T [RO [oo fesa oooi 
LAY5_POS_Y [27:16] | RW 0x0 layer vertical start position, it is based on the top 
left point of work plane, it is pixel unit. 
msa [RO [OO fesa oooi 


LAY5_POS_X [11:0] RW 0x0 Image layer horizontal start position, it is based 
on the top left point of work plane, it is pixel unit. 
8.7.5.64 LAY5_ALPHA 


Cen [a [so] [or [ [== EE GOE 
ws TR 


reserved 


SSS SES ae 
Peset IESESESS ES E EES SES ES ES T 
| bit Le elo RR EU e a leste 
Name | ee 


reserved LAY5_ALPHA 
Type KREE eT 


LAY5_ ALPHA 


Field Name Type Reset Description 
Value 


TOR C foo fea Ooo 
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8.7.5.65 LAY5 CK 


TSTS Ta Taa Tana Ts TSTST TS 
ms EE 


reserved LAY5_CK 


S es ad EE EE E EE 


LAY5_CK 


me Ne Ce TSTST TTT 


LAY5_CK 


Field Name Type Reset Description 
Value 
mz [RO [OO [resend 
LAY5 CK [23: 0] color-key RGB value 


8.7.5.66 LAY5_PALLETE 


fe EEE Ee ed 


reserved LAY5_PALLETE_RGB 


Se RE Eee ER E EE 


LAY5_PALLETE_RGB 


Peel DP PP PP PPP P Prt, 


LAY5_PALLETE 


Field Name Type Reset Description 
Value 


LAYS _ PALLETE_ > 0] See layer pallete RGB. 


8.7.5.67 LAYS CROP START 


Tee To [so] Tass [=== [alm] Ta 
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ns LSR 


LAY5 CROP START 


Field Name Type Reset Description 
Value 


E [sah [RO [oo frsenes 


ra EE) [27:16] | RW vertical start position for cropped layer source 
data, it is GE unit. 


LAY5 CROP_ST | [11:0] horizontal start position for DN layer source 
ART_X data, it is pixel unit. 


8.7.5.68 WB_BASE_ADDR 


Cen [a [so] [ [rl [l=] =[~ STs Ta 
el EE 


WB_BASE_ADDR 
| Name | WB_BASE_ADDR reserved 


WB_BASE_ADDR 


Field Name Type Reset Description 
Value 


WB_BASE ADD | [31:4] Write back base address. 
R 


KEE EE 


8.7.5.69 WB_CTRL 


fe EE Ee ec aT 
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vee A 

Peset ECN 

ERE RE ee e ae ee 
WB 


reserved 


WB_CTRL 


Field Name Type Reset Description 
Value 


i] [RO [oo H 
WB_EN RW 0x0 Write back enable 
0: disable; 
1: enable. 


8.7.5.70 WB_PITCH 


Write Back Pitch (0x00000000) 
| Bt | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name Pee CS 


reserved 


| Type 
Peset IESSE ES (AN || J TIE ES 
| bit KR K RR EU ER R E HRE EE fo 
| Name | Newser S 


reserved WB_PITCH 


me | T 
ret Pete PPP PPP PPP 


WB_PITCH 


Field Name Type Reset Description 
Value 


ima [FO foo Tasse Oooo 
WB BITCH [11:0] Write back pitch, it is pixel unit. 


8.7.5.71 Y2R_CTRL 


Ten [= [so] [% [or [os] [== [= [x [mle ola], 
[tone [DD 


reserved 
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reserved 


Y2R_CTRL 


Field Name Type Reset Description 
Value 


pma a [RO foo Yess 


| SEL T 1] Conversion coef 

0: BT601 full range; 1: BT601 narrow range; 
gem MO UV horizontal up: sampling mode, 

0: duplicated; 

1: average. 


8.7.5.72 Y2R_Y_ PARAM 


YUV2RGB Y Parameter (0x00000100) 
| Bi | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name Tene 


reserved Y_BRIGHTNESS 


| bt Le Del EET EU E EH REE EEE ER E 


reserved Y_CONTRAST 


w] H o 
Peet Pellet RES ESESESESESESESER 


Y2R_Y_PARAM 


Field Name Type Reset Description 
Value 


Y_BRIGHTNESS og ——————— Y Brightness (S9), -256~255. 
msa [RO foo fee ooo 
Y_CONTRAST |[9:0] TRW | 0x100 |Y Contrast, 0~1023. 
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8.7.5.73 Y2R_U_ PARAM 


Ten [o [= [|e e [es nass TS 
ms EE 


reserved U_OFFSET 


W 


El 
| Reset HT Te Le fo ee + 
BCS ERRECHEN EE E EES 


reserved U_SATURATION 


we [ep 
me Po telelelelel MT KS E 


Y2R_U_PARAM 


aiai e ad AS , 
Value 

fresened JB [RO foo Iesse SCS 

reserves [usa [RO foo H 

[USATURATION [{9:01 [RW [ooo [Usaturation,0-1028 | 


8.7.5.74 Y2R_V_PARAM 


Ten Jo [oo| [e [e e [es nass [lle [|| 
KEE T 


reserved V_OFFSET 
ref HT H 
Pest [TTT 
ei fisjijisjijujiofjojese|z/sjs]ajsjejijo 


reserved V_SATURATION 


KH EE 
resa |a ESES ES ES e SESESESKSESESESER 


Y2R_V_PARAM 


Field Name Type Reset Description 
Value 


"eg a [RO [Oo Tars ooo 


\V_OFFSET [23:16] V offset, 0~255 
s10 [Ro [00 Iesst ooo 
V_SATURATION Ian [RW | 0x100 | V saturation, 0~1023 
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8.7.5.75 DPU_INT_EN 


0x00000160 DPU Interrupt Enable (0x00000000) DPU_INT_EN 


ee SS ee EE T T E 


Ñ 


w| e EREECHEN 


E E 


N 
K CHEE GEE 


DPU NIT EN 


Field Name Type Reset Description 
Value 


Pea nar p 


RE 
en 
Diet" o 
en 
Ce Wiel ane 
en 


[19] enable bit for mmu_inv_wr interrupt source 
en 

[18] enable bit for mmu_inv_rd interrupt source 
en 

[17] enable bit for mmu_vaor_wr interrupt source 
en 

Ke EHS SC enable bit for mmu_vaor_rd interrupt source 
en 


— 


INT WB_ERR_E el ao Write back error interrupt. 
GIE WD DONE Geet Write back done interrupt. 
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INT_VSYNC_EN VSYNC interrupt, it indicates begin a new frame. 

INT_UPDATE_D | [4] RW 0x0 UPDATE DONE interrupt, it indicates update the 

ONE_EN shadow registers. 

INT_ EDPI_TE_E We Lea EDPI TE interrupt, it indicates get a eDPI TE 
signal. 


WE GE [ 2] UNDERFLOW interrupt, it indicates ouput buffer 
is underflow. 


INT_TE_EN Il | RW [oxo _| TE interrupt, it indicates get a external TE signal. 


INT DONE EN RW 0x0 DONE interrupt, it indicates finish a frame when in 
eDPI mode or stop refreshing when in DPI mode. 


8.7.5.76 DPU_INT_CLR 


0x00000164 DPU Interrupt Clear (0x00000000) DPU_INT_CLR 


EREE 


Ñ 


K EH ne [wef ws |e | we we [wo 


i i 


ea | Sse 


DPU_INT_CLR 


Field Name Type Reset Description 
Value 


Ee a ET 


int_mmu_paor_wr EE clear bit for mmu_paor_wr interrupt source 
_clr 


e HEES clear bit for mmu_paor_rd interrupt source 
Ge 
[21] clear bit for mmu_uns_wr interrupt source 
clr 
[20] clear bit for mmu_uns__rd interrupt source 
clr 


[19] clear bit for mmu_inv_wr interrupt source 
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epee Kee? eet Deg IEN 
[18] clear bit for mmu_inv_rd interrupt source 
Ir 
[17] clear bit for mmu_vaor_wr interrupt source 
_clr 
Pl slk eae clear bit for mmu_vaor_rd interrupt source 
cir 


INT_WB_ERR_C Tr we [oo peme WB_ERR interrupt clear. 
LR 


INT WB DONE S S S WB_DONE interrupt clear. 
CLA 


INT_VSYNC_CLR VSYNC interrupt clear. 


INT_UPDATE_D [ 4] WC 0x0 UPDATE DONE interrupt clear. 
ONE CLR 

INT_ EDPI_TE_CL oe ee EDPI TE interrupt clear. 

INT. UNDERFLO ee ee UNDERFLOW interrupt clear. 


SEN Il Jwe foo | TE interrupt clear. 
INT_DONE_CLR 1 G DONE interrupt clear. 


8.7.5.77 DPU_INT_STS 


œ pelele la [e[s ae a fe e e e 


S 


_sts | sts sts sts sts | sis | sis 
Pte [OC | | | ro | ro | ro | ro | ro | 


R E 


| Type | 


DPU_INT_STS 


` tes | Bt | Type | Reset [Description 
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gedet 
"ees feao foo fea Oooo 


ER EC masked bit for mmu_paor_wr interrupt source 

_sts 

[22] ae ae masked bit for mmu_paor_rd interrupt source 
_sts 

[21] Së CM masked bit for mmu_uns_wr interrupt source 
sts 

[20] fa ee masked bit for mm uns rd interrupt source 
sts 

[19] ee masked bit for mmu_inv_wr interrupt source 
sts 

[18] Pe masked bit for mmu_inv_rd interrupt source 
S 

e EE L masked bit for mmu_vaor_wr interrupt source 
_sts 

Pd La a dal" ie masked bit for mmu_vaor_rd interrupt source 
_sts 


WI WB_ERR 2 Tro ee torn Res Masked WB_ERR interrupt. 
INT WB DONE rk: Masked WB_DONE interrupt. 
STS 


INT_VSYNC_STS | [5]  |RO ` | 0x0 | Masked VSYNC interrupt. 


INT_UPDATE_D = 0x0 Masked UPDATE DONE interrupt. 
ONE STS 

INT_EDPI_TE_ST HERRN Masked EDPI TE interrupt. 

S 

INT_UNDERFLO | [2] 0x0 Masked UNDERFLOW interrupt. 
W. STS 


NT TE STS II [RO [0x0 T Masked TE interrupt. 
INT DONE STS |[0] | |RO = |ox0 | Masked DONE interrupt. 


8.7.5.78 DPU_INT_RAW 


0x0000016C DPU Interrupt Raw (0x00000000) DPU_INT_RAW 


E EEE 


R o S 
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DPU_INT_RAW 


Field Name Type Reset Description 
Value 


_raw 
int_mmu_paor_rd | [22] raw bit for mmu_paor_rd interrupt source 
_raw 
int_mmu_uns_wr_ | [21] 0x0 raw bit for mmu_uns_wr interrupt source 
raw 
int_mmu_uns_rd_ | [20] 0x0 raw bit for mmu_uns_rd interrupt source 
raw 
[19] GE Se raw bit for mmu_inv_wr interrupt source 
aw 
[18] Ee (es raw bit for mmu_inv_rd interrupt source 
aw 
[17] Po JN raw bit for mmu_vaor_wr interrupt source 
_raw 


int_mmu_vaor_rd Gena gas raw bit for mmu_vaor_rd interrupt source 
_raw 


INT WR ERR H E en WB_ERR interrupt. 
AW 

INT WB DONE 0x0 Raw WB_DONE interrupt. 
RAW 


INT_UPDATE D |} [4] 
ONE_RAW 


INTL EDPI_TE_R 


ll li 

R 

a 

S R R E 
W_RAW 

m Jee 

LS 


INT TE RAW [ 1] Raw TE interrupt. 
INT_DONE_RAW |[0] | Raw DONE interrupt. 


8.7.5.79 DPL CTRL 


0x00000170 DPI Config (0x00000000) DPI_CTRL 
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| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 28 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


EN 
reserved ar 
reserved = DDI BITS reserved 
EN 


DPL CTRL 


Field Name Type Reset Description 
Value 


a TT 


DSI DBI COLOR = RW 0x0 DSI DPI I/F color mode 
M 0: Normal color mode; 
1: Reduced color mode. 
DSI_DPI_SHDW [14] RW 0x0 DSI DPI I/F shut down 
0: No action; 
1: DPI is shut down. 


Leg fen feo Ia lees Oooo 


EDPI_TE_SEL [10] RW 0x0 eDPI TE selection 
0: From eDPI I/F; 
1: From external PAD. 


| Type | 


EDPI_TE_POL RW 0x0 eDPI TE polarity 
0: Positive pulse; 
1: Negative pulse. 
EDPI_TE_EN RW 0x0 eDPI TE enable 
0: Disable; 
1: Enable. 


DPI_BITS [7:6] RW 0x0 DPU pixel data width 
0: 16bits; 
1: 18bits; 
2: 24bits; 
3: reserved. 


ewa fea [o IIe 
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8.7.5.80 DPI_H_TIMING 


0x00000174 DPI Horizontal Timing (0x00000000) DPI_H_TIMING 


Se Re EE E es EES 


HBP HSYNC 


Pel PPP PPP PPP tp ye 


DBI H TIMING 


Field Name Type Reset Description 
Value 
[31:20] Horizontal front porch, pixel unit. 


[19: 8] Horizontal back porch, pixel unit. 
HSYNC [7:0] HSYNC width, pixel unit. 


8.7.5.81 DPI_V_TIMING 


0x00000178 DPI Vertical Timing (0x00000000) DPI_V_TIMING 


cme Rae E ee 


VBP VSYNC 


Pel REP PPP PPP PP e | 


DBI N TIMING 


Field Name Type Reset Description 
Value 


[31:20] Vertical front porch, line unit. 


[19: 8] Vertical back porch, line unit. 
VSYNC [7:0] VSYNC width, line unit. 


8.7.5.82 DPI_STSO 


0x0000017C DPI StatusO (0x00000000) DPI_STSO 
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C EEE TSTST TSTST TS 
C 
K 
rese | o po o e e e e e e e e e eee 


| bit Le a is Jae far fao o je fi eia f a e ea fo 


reserved HCNT 


DPI_STSO 


n fl iad Eas us 
Value 

reserved Jl Ia Jee CS 

venr Lë lm [oo | Currentvericalinenumber | 

eseve [usa [Ro foo freser ooo 

mot [rao [ro [o0 | Curent orizontal pixetnumoer 


8.7.5.83 DPI_STS1 


Cee [fo] = [= GEG GEG OCE 
FA 


reserved 


Type 


E, ~ | 
Pest E Eo 
œr KE RH EET EU ERER R EEE RRR 


FONT 


rame 
w| RA eS o SS 
reso Jo e e e e Ee PrP ee eee 


DPI_STS1 


Field Name Type Reset Description 
Value 


Tena on Ié fena ooo 


FACT ma feo Joo [ramane oo 
FCNT [15:0] | RO [oxo | Current frame number. (Only for DPI I/F) 


8.7.5.84 DPU_STSO 
0x00000184 DPU Siatus0O (0x00000000) DPU_STSO 
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S ez aeeie GOLLE 


KE AY STS BUSY_DUTY LATENCY_MAX 


CS ee EE T EE 
| Name | LATENCY_MAX LATENCY_CNT 
nps [CUNT 


DPU_STSO 


Field Name Type Reset Description 
Value 
AXI GIG [31:28] 0x0 AXI master status.(robus_ busy, wbus_busy, 
rch_busy, wch_busy) 


eus susy [en [ro foo äisem 
feusyoury Tas [po foo Taare ——SSCS~™ 
meer wax [risa [RO | o0 eenzeg 
Latency ont Is [RO [oxo G 


8.7.5.85 DPU_STS1 


0x00000188 DPU Status1 (0x80000000) DPU_STS1 


DPU_STS1 


Peset MME Po | o | o [oo o | oo | oo] a | o || o | o 
[a |) e a a a 


DPU_STS1 


Eve WEE 
Pese Jo Tele tele tellt: 


DPU_STS1 


Field Name Type Reset Description 
Value 


DPU_IDLE [31] [RO (fi | DPU module status. 
DPU_STS1 [30:0] |RO [oxo | CMD/Fetch status. 
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8.7.5.86 DPU_STS2 


Ten [a [so [=] [|] [== [= [allel ola] a 
mes T 


DPU_STS2 


Type 


Cer he fa jee Je EE E ee Eee 


| Name | DPU_STS2 
w oo e 
CEE RH ER HSE 


DPU_STS2 


Field Name Type Reset Description 
Value 


DPU_STS2 [31:0] |RO | 0x0 | CMD/Fetch status 


8.7.5.87 DPU_STS3 


Cen [a [so] Tass aasa aT 
ms SE 


reserved DPU_STS3 
Type PO HT 
| Bit Islolalelnololesleirtetstaziatzllg 


DPU_STS3 
w ooo S 
mea o Jo EEE GR 


DPU_STS3 


Field Name Type Reset Description 
Value 


s [RO foo fema ooo 
DPU_STS3 [25:0] |RO | 0x0 | Blending status. 


8.7.5.88 DPU_STS4 


Ten [a [so [=] [or [[s [== [= [allel ola] 
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PL" 
Ce HE E EE ESESESES Ee EEE 
Ce KRE KR ELE ERT e ae HER E 
Liege) DEER 


DPU_STS4 
me TR 
mea o o e e TTT TTT 


DPU_STS4 


Field Name Type Reset Description 
Value 


DPU_STS4 [31:0] |RO (pap | OutputWB status. 


8.7.5.89 DPU_STS5 


TSTS Tass saaTs aT 
mes T 


DPU_STS5 
me TR 
CHEE G RH 
Ce Taa STS TSTST TSTST 


DPU_STS5 


mes TR 
mes |o Jo |e e TSTST RTT 


DPU_STS5 


Field Name Type Reset Description 
Value 


DPU_STS5 [31:0] | RO (fi | Output/WB status. 


8.7.5.90 CHECKSUM_EN 


fe EEE Ee eee 


reserved 


Type 


SS ae 
Se ee ee ee ea ee ee 
| bt Le Del tfefolwls tele le ta Tele i/o) 


CH CH 
reserved EC EC 


KS KS 
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UM 
e 


| Type | 


CHECKSUM_EN 


Field Name Type Reset Description 
Value 


CHECKSUM1_E = Gem enable 
N 0: disable; 
1: enable. 
CHECKSUMO_E RW 0x0 crc0 enable 
N 0: disable; 
1: enable. 


8.7.5.91 CHECKSUM0_START_POS 


0x000001A0 CHECKSUMO Start Postion (0x00000000) SE _START_P 


CR EE EEEREREEEER 


Type 


reserved CHECKSUMO0_START_X 


Type 


CHECKSUMO0_START_POS 


Field Name Type Reset Description 
Value 


[eseved TER [RO [oo [esened SSCS 


Sana ST as eme vertical start position for CHECKSUMO, it is pixel 
ART_Y unit. 


ae 


[11:0] RW horizontal start position for CHECKSUMO, it is 
pixel unit. 


8.7.5.92 CHECKSUM0_END_POS 


0x000001 A4 CHECKSUMO0 End Postion (0x00000000) CHECKGUMO END POS 
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aaa ee 


CHECKSUM0_END_POS 


Field Name Type Reset Description 
Value 


C fea o oo fee 


Bee EE [27:16] RIE vertical end _ position for CHECKSUMO, it is pixel 


CHECKSUMO_E | [11: 0] horizontal end position for eee aS itis 
ND X pixel unit. 


8.7.5.93 CHECKSUM1_START_POS 


0x000001A8 CHECKSUMI1 Start Postion (0x00000000) tg 


| bit REE REE RRR E EE HEE 


reserved CHECKSUM1_START_X 


CHECKSUM1_START_POS 


Field Name Type Reset Description 
Value 


CHECKSUM1_ST e 16] vertical start position for DEEN itis pixel 
ART_Y unit. 


yp 


CHECKSUM1_ST | [11:0] RW 0x0 horizontal start position for CHECKSUM, it is 
ART_X pixel unit. 
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8.7.5.94 CHECKSUM1_END_POS 


Cen [a [oo| [es er [e Jes 2e e a f as TSTS 
"es [oe 


reserved CHECKSUM1_END_Y 


S tes as or a ELE RE E se Pan ies ee od 


reserved CHECKSUM1_END_X 


CHECKSUM1_END_POS 


Field Name Type Reset Description 
Value 


oo _E | [27:16] so || [es en Fn CHEST Hp vertical end position for CHECKSUM1 , it is pixel 


jeet [isa] [RO foo Iess OOS 


CHECKSUM1_E z 1:0] RW 0x0 horizontal end position for CHECKSUM1 , itis 
ND X pixel unit. 


8.7.5.95 CHECKSUM0_RESULT 


Ten [a [so] [lr [[s [=== [allel ola 
Pome [SRST 


CHECKSUM0O_RESULT 


ERT, We, DEES 
Reset | o | o | SANS [oo [oo e Le | o a a De | | | 
RER RRE Ee ee eee 
[Name | NT OHEOKSUMOLRESULT O S 


CHECKSUMO_RESULT 
esl A NN 


CHECKSUMO0_RESULT 


Field Name Type Reset Description 
Value 


CHECKSUMO_R_ | [81:0] 0x0 the Result of CHECKSUMO 
ESULT 
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8.7.5.96 CHECKSUM1_RESULT 


Cen Jo [of] e e a TTS TSTST 


CHECKSUM1_RESULT 


Ooo E S 
KOREA 
S RE ER EE EE EE E EE 


CHECKSUM1_RESULT 


i S 
me Ee Ce TTT 


CHECKSUM1_RESULT 


Field Name Type Reset Description 
Value 
CHECKSUM1_R_ | [31:0] 0x0 the Result of CHECKSUM1 
ESULT 


8.7.5.97 S_DPU_SECURE 


C Ja [ojele] es ]a lelea] EEE 
ee [T S 


reserved 


Type 


SSE See 
Peset IESSE ES RES | ES EES ES 
wie oe ll ee 


RE 


E 


S_DPU_SECURE 


Field Name Type Reset Description 
Value 


C fen o Ia lees 
fs.secure en fio. [RO |oo JEE ž  ž 
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8.7.5.98 S_BG_COLOR 


Ten Jo [oo| [es [er [es [es Jee Ts TSTST [ol 
KEE T 


reserved S_BG_COLOR 


` CHE 
Ic LLL CO : TT Ce 1 T Ce 
en ge jie peaje aie EE E EES 


S_BG_COLOR 


me T 
me TSTST TTT TTT 


S_BG_COLOR 


Field Name Type Reset Description 
Value 
mza [RO foo EECH 
S BG_COLOR | [23:0] |RO | 0x0 |S BG_ COLOR 


8.7.5.99 S_LAYO_BASE_ADDRO 


Ten [a [so [= [=] [s [l=] =[~ [xl ololo 


S_LAYO_BASE_ADDRO 


Type 


| Bit Islolalelollesleirtetstaztatzlxlg 
| Name | S_LAYO BASE_ADDRO reserved 
Del (AX - °° ` ` ` WW 


S_LAY0_BASE_ADDRO 


Field Name Type Reset Description 
Value 


S LAYO BASE_A | [31: 4] |e S LAYO_BASE_ADDRO 
DDRO 


eg Jä [RO [oo Iess 


8.7.5.100 S_LAYO_BASE_ADDR1 


CSEE EPG OER 
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| Name | S_LAYO_BASE_ADDR1 


Ooo E S 
RES Een E HIE H EES ES EES 
Ce KRE KEHEL RTE R a EE R 
[Name | RRR 


S_LAYO_BASE_ADDR1 reserved 
Te [| CCC e 


S_LAYO_BASE_ADDR1 


Field Name Type Reset Description 
Value 
S LAYO_BASE_A | [31:4] SS S LAYO_BASE_ADDR1 
DDR1 


feseved [tsa [o foo Iess 


8.7.5.101 S_LAYO_CTRL 


LS e De ns [os [oe Ds ee | sD 


- o reserved reserved 


ee 


S_LAYO_S 
| LAYO_FORMAT 
S 


So RER P| ro | 0 | ro | ro] 
LKA ë 7: toto 1: Cellist 


S_LAYO_CTRL 


Field Name Type Reset Description 
Value 


Iess oa Ié fea OoOo 
Tesema [ron ro foo feere SSS 
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S_LAYO_BLEND_ | [16] 0x0 S_LAYO_BLEND_MODE 
MODE 

S_LAYO_RBUV_ | [15] 0x0 S_LAYO_RBUV_SWITCH 
SWITCH 


feseved [oma Ia [rend OSS 
[s.uave_swmron[ta:si_| mo [ow [sosm | 


S- LAYO FORMA Aa 1 S_LAY0_FORMAT 


a LAYO_ PALLET aoe Se S Län PALLETE_ EN 
S LAYO ALPHA A S LAYO ALPHA SEL 
EL 


swo [n ro foo fermon ë OOO ooo 
GH [Ro [oo O 


8.7.5.102 S_LAYO_SIZE 


Ten To [so] [|r] [s[*[=[~ [x [mol ola] 
KE [seed 


reserved S_LAYO_SIZE_Y 


reserved S_LAYO_SIZE_X 


| Name | 
ES ë ë ERU 
Peset fo e fo Lecteleleletelevlel:te 


S_LAY0_SIZE 


Field Name Type Reset Description 
Value 
za ro Joo Tresena OOo 
S_LAY0_SIZE_Y | [27:16] | RO "og | S LAYO_SIZE_Y 
ms [RO foo fee ooo 
S_LAY0_SIZE_X |[11:0] |RO (pg |S LAYO_SIZE_X 


8.7.5.103 S_LAY0_PITCH 


Ten [a [so |] [or EEE EE GEE 


reserved 


"me 
mea Ee TSTS TSTST TT 
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m DRS TS TSTS TSTST TSTST 


S_LAYO_PITCH 


Field Name Type Reset Description 
Value 
malo foo fema OOOO 
S_LAYO_PITCH |[11:0] |RO foxo |S LAYO PITCH 


8.7.5.104 S LAYO POS 


Cen o [oo| [es [or [es [es Tana e a TSTST TS 
"es T 


reserved S_LAY0_POS_Y 
eee 
| Reset leese: TT: | ojo Tel Po Jo | o | o Ce 
EE eee aes T ee 


reserved S LAYO POS X 


S_LAYO_POS 


Field Name Type Reset Description 
Value 
ss [FO Joo [reseed Oooo 
S_LAYO_POS_Y | [27:16] |RO foxo |S LAYO_POS_Y 
risa [RO [OO Tee ooo 
S LAYO_ POS X | [11:0] |RO foxo |S LAYO_POS X 


8.7.5.105 S_LAYO_ALPHA 


Con [o [oo| [es [e Taa Taa e a e s Tre or TS 
Den E 


reserved 


vee 
Peset EN 
LRE T T e a fe ee pae eae 
| Name | vam pn 


reserved S_LAYO_ALPHA 
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tre [Tey 
| Reset mm © | ° |e |e | oof |e | 


S_LAYO_ALPHA 


Field Name Type Reset Description 
Value 


engt fera [RO Ia lees 
siavo ana [iro [RO [oo [SLAVOALPHA O 


8.7.5.106 S_LAY0_CK 


fe EEE Ee ee cd 
KE H 


reserved S_LAYO_CK 
Type PO 
| Bit Islolalelololesleirtetstaziatzllg 


S_LAYO_CK 


me T 
mea LTTE TTT 


S_LAYO_CK 


Field Name Type Reset Description 
Value 
ma [Ro [oo fesa ooo 
S_LAYO_CK [23:0] |RO (pg |S LAYo CK 


8.7.5.107 S_LAY0_PALLETE 


Ten [a [so] | [r[ [os [=== [allel ola 
"ect 


reserved S_LAYO_PALLETE_RGB 
we FO 


| bit Islnlsletolalstieltelsletslslie 


S_LAYO_PALLETE_RGB 


me T 
mea LTTE 


S_LAYO PALLETE 
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Field Name Type Reset Description 
Value 


ees oa Ié feao o ooo 


S_LAYO_PALLET | [23: 0] SS S LAYO_PALLETE_RGB 
E RGB 


8.7.5.108 S_LAYO_CROP_START 


Ten [a [so] [=] or] [=== [x [mol ola 


reserved S_LAYO0_CROP_START_Y 
tre NS 
Cenas (ta a (aa a T e a e a a e 


reserved S_LAY0_CROP_START_X 


ES ENNS 
j Reset JOO eye Tele tellt: 


S_LAYO_CROP_START 


Field Name Type Reset Description 
Value 


ees oa [RO [oo fea oO 


S_LAYO_CROP_ [27:16] eler S LAYO_CROP_START_Y 


S_LAYO_CROP_ | [11:0] Se ae LAYO_CROP_START_X 
START_X 


8.7.5.109 S_LAY1_BASE_ADDRO 


Ten [a [so] [=] or] [s[~] =~ [x[mlololae, 


S_LAY1_BASE_ADDRO 


Type 


| bt RIE H EE ELE E ER E H T EES 


S_LAY1_BASE_ADDRO reserved 


| Name | 
Los) 
Pest | ojojofojojojojojoj o| o a 


S_LAY1_BASE_ADDRO 
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Field Name Type Reset Description 
Value 


S LAY1_BASE_A | [31:4] ae SC S LAY1_BASE_ADDRO 
DDRO 


eea fea [o joo [eea 


8.7.5.110 S_LAY1_BASE_ADDR1 


CEGEP GOE 


S_LAY1_BASE_ADDR1 
o fepe TSTS TSTST 


S_LAY1_BASE_ADDR1 reserved 
me ee e NEE 


S_LAY1_BASE_ADDR1 


Field Name Type Reset Description 
Value 
S LAY1_BASE_A | [31:4] FRO IRA S LAY1_BASE_ADDR1 
DDR1 


eea fea [o joo fea 


8.7.5.111 S_LAY1_CTRL 


KEE EE 


Tooo 
EE 
e LAY1_S S 
LAY" FORMAT 
reserved WITCH ER O 
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S_LAY1_CTRL 


Field Name Type Reset Description 
Value 


ees on [RO [oo fea oo 


S LAY BLEND_ | [16] KS S LAY1_BLEND_MODE 
S LAY1_RBUV_ | [15] 0x0 S LAY1_RBUV_SWITCH 
SWITCH 


Teea [a o foo Iess Oooo 
Sansone [ro Joo [simsan AAN 


S LAY1_FORMA S e S_LAY1_FORMAT 


| reserved | | reserved ` It 3] TEE EE | reserved o 


S LAY) ALPHA ee EH S LAY1 ALPHA SEL 
SEL 


EREECHEN 
soven [tor [ao foo G 


8.7.5.112 S_LAY1_SIZE 


Ten [a [so] [ [or [o[s[~ EGG EEE 
KE ey Cd 


reserved S_LAY1_SIZE_Y 
Tre WEE, "e 
| Bit fisjijijijnjiojojejzjesejs]ajsj2ji]o] 


reserved S_LAY1_SIZE_X 


S_LAY1_SIZE 


Field Name Type Reset Description 
Value 


ees ora [RO [oo fea ooo 


S_LAY1_SIZE_Y | [27:16] |RO "og | S LAY1_SIZE_Y 
ais [RO [Oo fee ooo 
S LAY1_SIZE_X | [11:0] [RO (pg |S LAY1_SIZE_X 
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8.7.5.113 S_LAY1_PITCH 


Ten [or [oo] [m6 [a [e [e e [= [= [a [me] [7 [| 


reserved 


reserved S_LAY1_PITCH 


| Name | 
KH O N O 
KK "EREM KOR 


S_LAY1_PITCH 


Field Name Type Reset Description 
Value 
malo foo fema OOO 
S_LAY1 PITCH |[11:0] |RO foxo |S LAY1_PITCH 


8.7.5.114 S$ LAY1 POS 


Cen EE a ees ec or e 
KE Tey 


reserved S_LAY1_POS_Y 


o O 
KA KOENEN 
| bit Le elo fiz} ii fiof > |e} 7}elsi4}s]2ii fo 


reserved S_LAY1_POS_X 


| Name | 
we rer e 
CS PeRSESRSRS ESSE 


S_LAY1_POS 


Field Name Type Reset Description 
Value 


Tena [ora Ié feo Oooo 


[staviposy [irra ro [oo G  ăć 
Leet [rsa [RO [oo Iess Oooo 
fstaviposx [to [ao [oo G i 
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8.7.5.115 S_LAY1_ALPHA 


Con [o [oo| [es [e es [es Taa e a e s Tre or e 
Den E C*d 


reserved 


E 
Bes [REN ER Ne ER 
S ER ER EE E E RR E RR ese 


reserved S_LAY1_ALPHA 


Kä O= o= EN 
KKI mm © 1: 1: TT: | of ofa) 


S_LAY1_ALPHA 


Field Name Type Reset Description 
Value 
Sra [FO foo Tasse 
S_LAY1_ALPHA |[7:0] |RO foxo |S LAY1_ALPHA 


8.7.5.116 S_LAY1_CK 


Ten [a [so] [% [or [[s[ EGG CHEE 
KE Cue 


reserved S_LAY1_CK 


Type 


i M 
| Reset | oP oto CERN EREM 
ee 


S_LAY1_CK 


w o 
Peel o o OER 


S_LAY1_CK 


Field Name Type Reset Description 
Value 


Leet [oa [RO foo Iesel 
siver [eso [ao foo fervo i 


8.7.5.117 S_LAY1_PALLETE 


Ten [To [so] [lr [os [es [= [=[= [allel ola 
Cd WEE 


reserved S_LAY1_PALLETE_RGB 
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tire Te 
| Rest rr DEENEN 
eee 


S_LAY1_PALLETE_RGB 


wel S e 
Pest HEHE HRH EE EE Ee 


S_LAY1_PALLETE 


Field Name Type Reset Description 
Value 


ees oa [RO [oo feo ooo 


S Lä) BALLET | [23:0] D S LAY1_PALLETE_RGB 
E RGB 


8.7.5.118 S LAY1_CROP_START 


Cen [a [so | [=] or[[s [=== [x lm] ol ola 


reserved S_LAY1_CROP_START_Y 


| bit Le | ia ED fiz} iif] se |7}els is] s]2ii fo 


reserved S_LAY1_CROP_START_X 


S_LAY1_CROP_START 


Field Name Type Reset Description 
Value 


ees ora Ié feo oo 


S -LAYI CROP- [27:16] T E S_LAY1_CROP_START_Y 


S_LAY1_CROP_ | [11:0] E ey LAY1_CROP_START_X 
START_X 


8.7.5.119 S_LAY2_BASE_ADDRO 


Ten [a [so] [lor [ [l=] EPG OOE 


S_LAY2_BASE_ADDRO 
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"rel 
Ed Ee Ce ES ESESESER 
Cen TSTST STS TSTS TSTS 


S_LAY2_BASE_ADDRO reserved 


wel TH o ooo 
Peset le Tele tele: ( o WR 


S_LAY2_BASE_ADDRO 


Field Name Type Reset Description 
Value 
S LAY2 BASE_A | [31:4] fe de | S LAY2_ BASE_ADDRO 
DDRO 


EELER 


8.7.5.120 S_LAY2_BASE_ADDR1 


Ten Ja [oo] aT [ee aee na TT 


S_LAY2_BASE_ADDR1 


Pe RE Ee EE E EE RES eee 


S_LAY2_BASE_ADDR1 reserved 


Te] ee ` 
Peset | o | o |o | ACA | o|o | o| o ( o WE 


S_LAY2_BASE_ADDR1 


Field Name Type Reset Description 
Value 
S_LAY2_BASE_A | [31: 4] Eo S LAY2_BASE_ADDR1 
DDR1 


KEE 


8.7.5.121 S_LAY2_CTRL 


SE Ee EE 


S 
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| e 
E 
e a °° 
Bes E | + 
ee 


a S_LAY2_S 
8 9 


So ë SR o o me Di slelel 
Im "HEEN Eur 


S_LAY2_CTRL 


Field Name Type Reset Description 
Value 


s Lave BLEND KREE S LAY2 BLEND MODE 
S LAY2 RBUV_ | [15] S_LAY2 RBUV_SWITCH 
SWITCH 


S 


S- LAY2 FORMA ra ees nero S_LAY2 FORMAT 


S_LAY2 ALPHA e fe yoo S LAY2 ALPHA SEL 
SEL 


siwen [TH fo foo [simen O 
sven fio fro [oo [siwen — | 


8.7.5.122 S_LAY2_SIZE 


fe EE Ee ec cd 
KE [ey Cd 


reserved S_LAY2_SIZE_Y 


Cer [sejejo jele ee ee fo 
Ce HT H 
"me 
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S_LAY2_SIZE 


Field Name Type Reset Description 
Value 


ees [ora Ié fea ooo 


S_LAY2_SIZE_Y | [27:16] | RO | 0x0 |S LAY2_SIZE_Y 
rais [RO Joo Tere 
S LAY2 SIZE X | [11:0] [RO (pg |S LAY2_SIZE_X 


8.7.5.123 S_LAY2_PITCH 


Cen [a [so] [ [or EEE EE GOE 
"el 


reserved 
Tye LEE 
| Bit TS nala lS TnS aS 
| Name | reserved S_LAY2_ PITCH 
tre a = ee E S O 


S_LAY2_PITCH 


Field Name Type Reset Description 
Value 
SEBES 
S_LAY2 PITCH |[11:0] [RO Ing |S LAY2_PITCH 


8.7.5.124 S LAY2 POS 


Ten [a [oo] [|r| [=== [allel ola 
KE Sc 


reserved S_LAY2 POS Y 
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S_LAY2_POS 
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Field Name Type Reset Description 
Value 


ees ora Ié fea ooo 


s12 rosy [era [ao [oo G  ăć 
Teea [rsa [RO foo fee ooo 
fs.taverosx [to [ao [oo G žŽ  =žŽ | 


8.7.5.125 S_LAY2_ALPHA 


Cen Jo [oo] [m6 [= [es es e e [= a e s EGE 


reserved 
Type 


C eee 
Peset EN ES SS EES RS EES ES ES 
REESEN EE SE EE RE EEGEN 


reserved S_LAY2_ALPHA 


| Name | 
ES = ll ee 
| Reset me. (NN [a | o Te Te + 


S_LAY2_ALPHA 


Field Name Type Reset Description 
Value 
ma o foo fema oS 
S_LAY2_ALPHA |[7:0] |RO foxo |S LAY2 ALPHA 


8.7.5.126 S_LAY2_CK 


fe EE Ee ce cd 
FC H H 


reserved S_LAY2_CK 


Type 


` CHE 
| Reset rr DEENEN 
| ee RR e KEH ELT ER R R ERE RRR 
| Name | S_LAY2_CK 
KE EEN 
ejoj ele HEH S HRH EH RH RH R R HEH E 


SG LAY2 CK 
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8.7.5.127 S_LAY2_PALLETE 
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reserved S_LAY2_PALLETE_RGB 


œr |isjiajijiejnjiojojejzjejs|ejsjz2ļijo 


S_LAY2_PALLETE_RGB 


S_LAY2_PALLETE 


Field Name Type Reset Description 
Value 


s- LAY2_ PALLET | [23: 0] ape po [uve PRLETER S_LAY2_PALLETE_RGB 


8.7.5.128 S_LAY2_CROP_START 


Ten [= [so] [|r|] GG EPG OER 
KE [Torney O O 


reserved S_LAY2_CROP_START_Y 


er RH E RE EL EEE E E RE E RS 


reserved S_LAY2_CROP_START_X 


we ON CSC 
SS BEHEYDT 


S_LAY2_CROP_START 


Field Name Type Reset Description 
Value 


ees oa Ié fea ooo 


S- DA -CROP_ A ES SE S LAY2_CROP_START_Y 


Spreadtrum Communications, Inc., Confidential and Proprietary 2445 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


S DA -CROP_ [11:0] ape pe inemes S LAY2_CROP_START_X 


8.7.5.129 S_LAY3_BASE_ADDRO 


Cen [oeo Ee asa 


S_LAY3_BASE_ADDRO 
Bed a ee 8 
EMM E EE a 
| Name | S_LAY3_BASE_ADDRO reserved 
nE | =F sso hSrti“‘<é‘i‘séisésélél UO??? 


S_LAY3_BASE_ADDRO 


Field Name Type Reset Description 
Value 
S LAY3 BASE_A | [31: 4] P a. S _LAY3_BASE_ADDRO 
DDRO 


eg JS [RO foo Iess 


8.7.5.130 S_LAY3_BASE_ADDR1 
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| Bit Islaleietnlwleieiztelslaiasistvlo 
| Name | S _LAY3_BASE_ADDR1 reserved 

Te Pm 


S_LAY3_BASE_ADDR1 


Field Name Type Reset Description 
Value 


S LAY3 BASE_A | [31: 4] Kë S LAY3 BASE ADDRI 
DDR1 


eena Jea [o foo Iess 
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8.7.5.131 S_LAY3_CTRL 
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S_LAY3_CTRL 


Field Name Type Reset Description 
Value 


Tema on Ié fea ooo 
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g [RO foo Tass Oooo 
S_LAY3_ SWITCH 
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reserved er 
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S_LAY3_CK_EN 
S_LAY3_EN 


8.7.5.132 S LAY3_SIZE 
0x000002C4 Shadow of LAY3_ SIZE (0x00000000) 
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S_LAY3_SIZE_Y 


S_LAY3_SIZE 
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Value 
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8.7.5.133 S_LAY3_PITCH 
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reserved S_LAY3_PITCH 


| Name | 
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S_LAY3_PITCH 


Field Name Type Reset Description 
Value 
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8.7.5.134 S LAY3 POS 
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reserved S_LAY3_POS_Y 
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Tve [Tro 
SS "DEENEN 
2S Pe SERGE EECH EE ER eee 


reserved S LAY3 POS X 


S_LAY3_POS 


n eR ON 
Value 

reserves JB [RO [ow Jee ooo 

stave Posy Jere [RO [oo C — O 

esenea [rsa [RO [ox [resened CS 

stave Pos x [nro [RO |oo [SLAYaPOSK ë 


8.7.5.135 S_LAY3_ALPHA 


Ten [a [so] [|r [os] [= =[~ [x [mol ola 
"el 


reserved 
Type PO 
| Bit Ielolalelolwlesleztetstaziatzllg 
| Name | reserved S LAY3 ALPHA 
Type PO S S E S O 


S_LAY3_ALPHA 


Field Name Type Reset Description 
Value 
ara o [oo fema oS 
S_LAY3-ALPHA |[7:0] |RO Ing |S LAY3_ ALPHA 


8.7.5.136 S_LAY3_CK 


RCSEREAEIESEEIEERERERESEAEORKOEEN 
KE EEN 


reserved S_LAY3_CK 


re ee 
| Reset mm | 1, |e Te Te 1: + 
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m DST TS TSTS TSTST TTS TS TT 


wel S e 
LRH EH HRH EH HEH EH EH HCH HEH ET 


S_LAY3_CK 


Field Name Type Reset Description 
Value 
ma [Ro [oo fesa o ooo i 
S_LAY3_CK [23:0] | RO (ig |S LAY3_CK 


8.7.5.137 S_LAY3_PALLETE 


Cen [oeo [e [ or [e [es [e e e a le e oe r e 


reserved S_LAY3_PALLETE_RGB 
te [re 
| Bit Islolalelololsleirtetstaziatzilg 


S_LAY3_PALLETE_RGB 


mes TR 
me TTT TTT TTT 


S_LAY3_PALLETE 


Field Name Type Reset Description 
Value 


"eg Jas [Oo Tas ooo 


S LAY3 PALLET | [23:0] ian S LAY3_PALLETE_RGB 
E RGB 


8.7.5.138 S_LAY3_CROP_START 


Ten o [oo| e [or Tana Ts TSTST TS 


reserved S_LAY3_CROP_START_Y 
tre Fw E 
e |isjiajijijnjiojojejzjejs|ajsjz2ļijo 


reserved S_LAY3_CROP_START_X 
me Pw 
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resa | o | ofofotolo{ofo}oto{ofo}ofo{ofo 


S_LAY3_CROP_START 


Field Name Type Reset Description 
Value 


E dä, EPO. Ge SE S LAY3_CROP_START_Y 


eg [isa] [RO foo Iess Oooo 


S_LAY3_CROP_ Se 0x0 S_LAY3_CROP_START_X 
START_X 


8.7.5.139 S_LAY4_BASE_ADDRO 


Ten [a [oo] [x [7 Tsa] Tass T TT 


S _LAY4_BASE_ADDRO 
Tyee | rw "WWW" 
| it Islaleietnlwleieiztelsloiasistvlo 


S _LAY4_BASE_ADDRO reserved 
Tee [CO 


S_LAY4_BASE_ADDRO 


Field Name Type Reset Description 
Value 
S LAYA BASE_A | [31:4] | S LAY4_BASE_ADDRO 
DDRO 


KEE 


8.7.5.140 B LAYA BASE_ADDR1 


Ten Ja [oo] [x [7 [ee aee na TT 


S_LAY4_BASE_ADDR1 
TSTST] TSTS 


S LAYA BASE ADDR1 reserved 
Tye | ooo o O Ei 
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resa 1: Lee Cell tellt: te Leet 


S_LAY4_BASE_ADDR1 


Field Name Type Reset Description 
Value 


S LAYA BASE_A | [31: 4] KSE S LAYA BASE ADDRI 
DDR1 


feseved Jä [RO foo Iess 


8.7.5.141 S_LAY4_CTRL 


en oDe Len Tae Der Tee as Dee Te Dee erta o De HE 


S T 


EE 
EE EES ENEE 
LST 


aL S LAYA S 
. LAYA FORMAT 
S 


Sae RS 8. ls | fo | ro | 
I WEE 1, 1, 1: 1: T: ooun 


S_LAY4_CTRL 


Field Name Type Reset Description 
Value 


S LAY4 BLEND = P [Ro foo a LAYA BLEND MODE 


S. LAH RBUV_ aie ee S LAYA RBUV_SWITCH 


CIR foo Iess ooo 
BT 


S- LAY4 FORMA EE S LAYA FORMAT 
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S LAVA ALPHA taro [oo se Ras S LAYA ALPHA SEL 


siman n o foo ferman O O 
G C [Ro C S 


8.7.5.142 S_LAY4_SIZE 


CSEE EGG EEE 
KE [sey X 


reserved S LAYA SIZE Y 
tre CUNO 
| Bit Islolalelolalsletztetstaiatzlilg 
| Name | reserved S LAYA SIZE X 
GH ` TTT 


S_LAY4_SIZE 


Field Name Type Reset Description 
Value 
EREECHEN 
S_LAY4 SIZE Y | [27:16] |RO "og | S LAY4 SIZE_Y 
pista] [RO foo Test 
S LAY4 SIZE X | [11:0] [RO foxo |S LAY4_SIZE_X 


8.7.5.143 S_LAY4_PITCH 


CSEE [os [os [= EE [melo lo [ae 


reserved 


S_LAY4 PITCH 
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eebe 
eg IER [FO foo Iess Oooo 


fstavariron [ino [RO [oo [Sava poe = 


8.7.5.144 S LAYA POS 


Ten [a [so | [|r| [s[~=[~ [allel ola 
KE SEENEN 


reserved S LAYA POS Y 


| Bit TS nala lS TnS aS 
| Name | reserved S LAYA POS X 
mes POO 


B LAYA POS 


n T m k Fr ` 
Value 

meseme JB [RO foo Jee ooo 

suava rosy jere [RO [oo C T 

reserves [osaa [Ro foo [resened SSS 

suava posx [tito [RO [oo [siavarosx | 


8.7.5.145 S_LAY4_ALPHA 


Ten [= [so | [ [or [os [s [== [= [xml EEE 


reserved 
Type 


SSS eee 
Peset IESSE RENE ee J ES 
| bit Le fia ER EE e leste 


reserved S LAYA ALPHA 


Name 
tee O O | 
KT eR 


S_LAY4_ALPHA 


Field Name Type Reset Description 
Value 


ena oa o oo feo OOO 
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8.7.5.146 B LAYA CK 


CSEE EE GOE 
C H TH 


reserved S LAYA CK 


R EE ee Ee TTI 


S LAYA CK 


| Name | 
KHN 
Peset | o ele Cell televlele tele Eekectx 


S_LAY4_CK 


Field Name Type Reset Description 
Value 
iz [RO [oo fesa o ooo i 
S_LAY4_CK [23:0] | RO (ig ‘| S LAY4 CK 


8.7.5.147 S_LAY4_PALLETE 


Ten [= [so] | [ or [os [es [=== [allel ola 
mes [DL 


reserved S LAYA PALLETE_RGB 
Tee PO O O S O OO 
| Bit (isjujijjnjiojojejz|esejs]ajaļ2|ijo] 


S LAYA PALLETE_RGB 


rame 
mw NNS SSS 
eee ee TTT 


S_LAY4_PALLETE 


Field Name Type Reset Description 
Value 


s- Ho. PALLET | [23: 0] ape po [SUN PRET S LAY4_PALLETE_RGB 
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8.7.5.148 S_LAY4_CROP_START 


Ten [o [oo| [e [or e [es Tana Ts TTS TS 


reserved S_LAY4_CROP_START_Y 


EE ee 
| Reset keete os +T Ce ee Le Ce ee e Ce 
BCS EERSTEN ELE oe meses | sean ies eee 


reserved S_LAY4_CROP_START_X 


S_LAY4_CROP_START 


Field Name Type Reset Description 
Value 


S DA PROP. [27:16] ape pe [ue oe SUR S LAYA CROP START Y 


CIR foo Iess ooo 


S_LAY4_CROP_ = 0x0 S_LAY4_CROP_START_X 
START_X 


8.7.5.149 S_LAY5 BASE_ADDRO 


Cen [a [so] [=] or[ [5 [=== [2 [mol ola 
KEE 


S_LAY5_BASE_ADDRO 


ERT, We, DEES 
Reset | o | o | SANS [oo [oo e | o | o [oo a De | Ce 
RECKEN EE keje R E eee 
[Name | o a d ae BASE ADORO O 


S_LAY5_BASE_ADDRO reserved 
YQ \N os Sc ` 


S_LAY5_BASE_ADDRO 


Field Name Type Reset Description 
Value 


S _LAY5 BASE_A | [31:4] | S_LAY5 BASE_ADDRO 
DDRO 


eg [tsa [RO [oo Iess 
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8.7.5.150 S_LAY5 BASE_ADDR1 


Con Jo [oo|] [or |e [es Taa Ts TTS TS 


S_LAY5_BASE_ADDR1 


| it Islaleietnlwleieiztelslaisistvlo 
| Name | S LAYR BASE ADDR1 reserved 
Tee | 


S_LAY5_BASE_ADDR1 


Field Name Type Reset Description 
Value 
S LAY5 BASE_A | [31: 4] m S_LAY5_BASE_ADDRI 
DDR1 


eena [iea [o foo fena Oooo 


8.7.5.151 S_LAY5_CTRL 


Sm aT a E 


a T 


| Type | 


M S_LAY5_S 
_LAY5_ FORMAT 
S 


Sae RS PRB 0 | ho | ro | 
I WE 1, 1, 1: 1: T: ooun 


S_LAY5_CTRL 
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Field Name Type Reset Description 
Value 


ema fen o [oo fee 


S_LAY5_BLEND_ | [16] 0x0 S_LAY5_BLEND_MODE 
MODE 

S_LAY5 RBUV_ | [15] 0x0 S_LAY5_RBUV_SWITCH 
SWITCH 


eea T TSS TE Tas ooo 


S_LAY5 SWITCH po joo | S_LAY5 SWITCH 


S_LAY5 FORMA EE S_LAY5 FORMAT 
> 


S LAYS ALPHA a LAY5 ALPHA SEL 


S a a 
suvsen fo feo Joo feisin — = 


8.7.5.152 S_LAY5_SIZE 


TnS Taan a Tsa Ts Ta 
KE [ey S 


reserved S_LAY5_SIZE_Y 
Tre Pro mT 
| Bit Ielolalelnololesleirtetstaziatzlxlg 


reserved S_LAY5_SIZE_X 


S_LAY5_SIZE 


Field Name Type Reset Description 
Value 


ees ora [RO [oo _[resved ooo 


[s.tavs sey fiers) [RO [oo [SiavsSzeY O 
fist [RO foo [eea ooo 
mo [oo 


S_LAY5_SIZE_X | [11:0] S_LAY5_SIZE_X 


8.7.5.153 S_LAY5_PITCH 


CSEE [os [os [== EE [mol ola [a 
"el 
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E 
Bes IESSE ES RSR EES ES ES ES ER 
ROSEREI REECH A EE ee 


reserved S_LAY5 PITCH 


| Name | 
KH MM 
Peset POO foto tellt: 


S_LAY5_PITCH 


Field Name Type Reset Description 
Value 
ima] [RO [oo fema ——OOSOC~C“~S*~“~*~*~*S 
S_LAY5 PITCH |[11:0] [RO (pg |S LAY5 PITCH 


8.7.5.154 S LAY5 POS 


TSTS [|r| [s[~[=[~ [x [mol ola 
KE [Ste CS 


reserved S_LAY5 POS Y 


| Bit Islolalelolalsleirtetstaiatziilg 
| Name | reserved S_LAY5 POS X 
tre WE `, NS 


S_LAY5_POS 


Field Name Type Reset Description 
Value 
Ba [ro loo [ema OOo 
S_LAY5 BOS Y | [27:16] | RO foxo |s LAY5_POS_Y 
msaa [Ro Joo fesen ooo 
S_LAY5-POS_X |[11:0] |RO (pg |s LAY5_POS_ X 


8.7.5.155 S_LAY5_ALPHA 


CSEE EI EEH G EEE 


reserved 


ne TR 
Ee ee ce TSTST 
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m DRS TS TSTS TSTST TSTST 


KH TT 
KA me 1 T || T o | 


S_LAY5_ALPHA 


Field Name Type Reset Description 
Value 
ara [RO CS 
S_LAY5 ALPHA |[7:0] |RO foxo |S LAYS ALPHA 


8.7.5.156 S_LAY5 CK 


Con [o [o|] [e e es Tana Tass TSTST TS 
KEE ELE 


reserved S_LAY5_CK 
te [re | oo a o S O 
| Bit Islolalelnololesleirtetstaziatzilg 


S_LAY5_CK 


mes TR 
me TTT TT TTT 


S_LAY5_CK 


Field Name Type Reset Description 
Value 
iq [RO [Oo [reseed 
S LAY5 CK [23:0] |RO | 0x0 |s LAY5_CK 


8.7.5.157 S_LAY5 PALLETE 


Ten [a [so] [=] or [os [os [=== [allel ola 
ms TS 


reserved S_LAY5_PALLETE_RGB 
‘ve ` ` WE 


œr RE EH EE ELE E EEE EET EE RS 


S_LAY5_PALLETE_RGB 


me T 
mea LTTE 
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S_LAY5_PALLETE 


Field Name Type Reset Description 
Value 


Tena oa o T feo oo 


S_LAY5_PALLET | [23:0] eae Gall S _LAY5 PALLETE_RGB 
E RGB 


8.7.5.158 S_LAY5_CROP_START 


Ten [a [so] |] or] [=== [x [mol ola, 


reserved S_LAY5_CROP_START_Y 


CR T rea R a EE EE e 


reserved S_LAY5_CROP_START_X 


S_LAY5_CROP_START 


Field Name Type Reset Description 
Value 


ees oa Ié feo oo 


S_LAYS CROP_ [27:16] mich? S LAY5 CROP START Y 


S_LAY5 CROP__ | [11:0] E ee LAY5 CROP START X 
START X 


8.7.5.159 S_WB_BASE_ADDR 


Cen [a [so] [lor [s[s[~l=[~ [alm ololo le 
mes T 


S WB BASE ADDR 


Type 


Cen fsfelsfetatolsfe[7felsi*[s]e]s fo 


rame 
mese |o Jo |e ee eee R E 
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S_WB_BASE_ADDR 


Field Name Type Reset Description 
Value 


S WB BASE AD | [31:4] Kë S WB_BASE_ADDR 
DR 


ewa fea [RO S 


8.7.5.160 S WB CTRL 


Ten [= [so | [ [or [os] [sol [xml aT 
n H H 


reserved 


S_WB_CTRL 


Field Name Type Reset Description 
Value 
Gig [RO [Oo [reseed oo 
sween jim [RO [oo |S WEEN 


8.7.5.161 S WB PITCH 


Ten [x [so] [= [ar [ [| EGG EEE 
KE [TD Dn A 


reserved 


Pee TSTS TSTS TSTS TSTST 
C G T 
K H HS 
me [TSTST TTT Ee e e 


S_WB_PITCH 
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Field Name Type Reset Description 
Value 


ees ooa [RO foo fea ooo 
men [tra [ao [oo [swarren i 


8.7.5.162 S_CHECKSUM_EN 


Ten [= [so] | [ or [os [es [=] EE [mol ola], 


reserved 
me Le, 
Pest EES ES ES EES EES EST 
E EE H 


mi S 


S_CHECKSUM_EN 


Field Name Type Reset Description 
Value 


3 _CHECKSUM1_ fro Joo oy CHECKSUM1_EN 
S _CHECKSUMO_ gë hm fee S CHECKSUMO EN 


8.7.5.163 S_CHECKSUM0O_START_POS 


Shadow of CHECKSUMO Start Postion S CHECKSUMO_START_ 


ei | 31 | 30 | 20 | 20 | 27 | 26 | 2s | 24 | TR | 17 | 18 | 


reserved S_CHECKSUM0_START_Y 
KH MM 
| Reset [Oo eet T TTT 
S EE ELER E EE ET EES 


reserved S_CHECKSUM0_START_X 


we JO e 
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resa | o | ofofotol}o{ofo}ofof[ofo}ofo{ofo 


S_CHECKSUM0_START_POS 


Field Name Type Reset Description 
Value 


a _CHECKSUMO_ Ge ape pe ee S CHECKSUMO_START_Y 


eg [risa] o foo Iess ooo 


S_CHECKSUMO_ | [11:0] 0x0 S_CHECKSUMO_START_X 
START_X 


8.7.5.164 S_CHECKSUM0_END_POS 


Shadow of CHECKSUMO End Postion S _CHECKSUMO END P 
0x000003A4 (0x00000000) os 


Bi | st | 30 | 20 | 20 | 27 | 26 | 2s | 24 | 2a | 22 | 21 | 20 | 19 | 18 | 17 |16 
| Name | EIERE 


reserved S_CHECKSUM0_END_Y 


| bit Le | ia H ER ELE E |e |7}elsis}s]2ii fo 
| Name | | Sas END x i 


reserved S_CHECKSUM0O_END_X 


KH Oe 
= ë - 1 lx Ta Tele tellt 


S_CHECKSUM0_END_POS 


Field Name Type Reset Description 
Value 


= <CHECKSUMO_ Ge — S CHECKSUMO_END_Y 


S_CHECKSUMO_ | [11:0] se EE CHECKSUMO0_END_X 
END_X 
8.7.5.165 S_CHECKSUM1_START_POS 


Shadow of CHECKSUM1 Start Postion Sg 


Para oe [ef [ees ee ee 


reserved S_CHECKSUM1_START_Y 


wel e y e 
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KEES EECH EH EH ER EH EREECHEN 
ACMA 


reserved S_CHECKSUM1_START_X 


S_CHECKSUM1_START_POS 


Field Name Type Reset Description 
Value 


S ECH. A a LAN S CHECKSUM1_START_Y 


S_CHECKSUM1_ | [11:0] Se n CHECKSUM1_START_X 
START_X 


8.7.5.166 S_CHECKSUM1_END_POS 


Shadow of CHECKSUM1 End Postion S CHECKSUM1_END P 
0x000003AC (0x00000000) OS 


Br | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 
| Name | a eee 


reserved S_CHECKSUM1_END_Y 


reserved S_CHECKSUM1_END_X 


| Name | 
| Te OOO NNO 
CS "WERNER 


S_CHECKSUM1_END_POS 


Field Name Type Reset Description 
Value 


Iess oa Ié fea oo 


S_CHECKSUM1_ 27:16] KS S CHECKSUMI END Y 
0x0 


GE 


= [CHECKSUM [11:0] ro S CHECKSUM1_END_X 


8.7.5.167 MMU_EN 


0x00000800 MMU Enable (0x00003000) | MMUEN Oé 
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EE EE eee 


| Name | 
wee | a: 
Peset [GRE EES (a J ES ES 
EE E E E SES SS 


reserved 


"E reserved , reserved reserved 


ze | e fe 
tee: betel: ett fe 


MMU_EN 


Field Name Type Reset Description 
Value 


a SE 


_en 
en 


eg fma [RO [OO Tare o 


ioe L IN [We AEN mmu_miss_cnt_clr 
r 


eem JI Ip [resend 


mmu_vaor_bypas + mmu_vaor_bypass_en==1, vaor happened,the 

S en system will bypass this command, not record the 
addr and generate interrupt. 
mmu_vaor_bypass_en==0, vaor happened,the 
system will send a default addr, record the addr 
and generate interrupt. 


eng Jm [RO foo freva oOo 
mmus [tar (ro foo Io 
KEE 


8.7.5.168 MMU_UPDATE 


Ten [= [so] [or [6 [os GEG EEE 
mes Ta 


reserved 


Type 


See eee 
Peset IESSE ER RES ES RES EES T ES 
REENEN 
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ees 


MMU_UPDATE 


Field Name Type Reset Description 
Value 


ima] [FO foo [Reeves ooo 
(12:0) clear the write channel tlb 


8.7.5.169 MMU_MIN_VPN 


Ten Ja [oo |= [= EEE [lam] lel 7 [| 


reserved mmu_min_vpn 
nps lR a SO 


mmu_min_vpn 


C1 OER OH RH 


MMU_MIN_VPN 


Field Name Type Reset Description 
Value 
mea [RO [oo [Resevea CS 


8.7.5.170 MMU_VPN_RANGE 


Ten [= [so [=] [or [os [5s [=[= [x GOE 
mes [Oo N 


reserved 


aT aS TSTST TSTS TS TT 
mes T 
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MMU_VPN_RANGE 


Field Name Type Reset Description 
Value 


arat ea [RO [Oo [Reseed o 


mmu_range_vpn [15: 0] RW OxFFFF | the offset range of vpn. The vpn offset must be in 
this range, otherwise, out of range interrupt will 
happen 

8.7.5.171 MMU_PT_ADDR 


MMU PT Address (0x00000000) 
Tan Ja lolala [sl [els ele ope le fe 
KE E 
| Reset Letektktvktsktsktsktsktektekekelefefele 
RR AEE 
[Name T mme ,”fñűRkG 
AW 

| Reset} o [oo fo fo fo fo fofofofofofo{of{o|fo]o|] 


MMU_PT_ADDR 


Field Name Type Reset Description 
Value 


ees oa [RO [oo Ber 


mmu_base_ppn [19: 0] RW 0x0 the ppn of pagetable location base addr in DDR, 
the pagetable must be in aligned with 4k in DDR 
8.7.5.172 MMU_DEFAULT_PAGE 


Ten [x [so] [% [or EEE 2 [x GOE 
KEE BEER 
"e 


KA rr DEEM 
er ES EES RRE ERREECHEN 
| Name | mmu_default_ppn 

Reset es RE EE REE 


MMU_DEFAULT_PAGE 
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Field Name Type Reset Description 
Value 


em TER EL fee 


mmu_default_ppn | [19: 0] RW 0x0 the default physical address, when mmu interrupt 
happen, this address will be sent the 
corresponding AXI command channel 

8.7.5.173 MMU_VAOR_ADDR_RD 


MMU Read VAOR Address (0x00000000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name Posed Cd 


reserved mmu_vpn_vaor_rd 
Type 


oo lc EE 
| Reset rr Dia 
SE RIE E eee eee 
LH HT AO) 


mmu_vpn_vaor_rd 
Type 


MMU_VAOR_ADDR_RD 


Field Name Type Reset Description 
Value 


ees [oa Ié Tass o 


d 


8.7.5.174 MMU_VAOR_ADDR_WR 


Ten [= [so] [ [or EEE EE [mofo la) 
Ga 


reserved mmu_vpn_vaor_wr 


| bit RIRE pe ee RR HIE E EE E 


mmu_vpn_vaor_wr 
Tyee | 


MMU_VAOR_ADDR_WR 


Field Name Type Reset Description 
Value 
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assa fee [RO [oO [Reseed oo 


r 


8.7.5.175 MMU_INV_ADDR_RD 


Ten Jo [oo] e] [ee ee [= [a [moll 7 [a 


reserved mmu_vpn_inv_rd 
Type 


aro 
| Reset rr DEER? 
| bit Lslwlntelolwalstellelstlslslta 
puoi NN 


| Name | mmu_vpn_inv_rd 
Type 


MMU_INV_ADDR_RD 


Field Name Type Reset Description 
Value 
mea [RO [oo fresa SSCS 


8.7.5.176 MMU_INV_ADDR_WR 


CSEE [os [oso EE [lolol oe, 
"eng E 


reserved mmu_vpn_inv_wr 
Type PO 0 
| Bit Islolalelnololesleirtetstaziatzllg 


| Name | mmu_vpn_inv_wr 
Type 


MMU_INV_ADDR_WR 


Field Name Type Reset Description 
Value 


za [FO ERR 
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8.7.5.177 MMU_UNS_ADDR_RD 


Cen [o [oo| [es [er [es [es Joe Tsa 
"ele 


E i 
KA rr DEED 
en en EE EE E EES 


mmu_vpn_uns_rd 


KHN 
me Re Ce TTT 


MMU_UNS_ADDR_RD 


Field Name Type Reset Description 
Value 
mz [Ro foo EC 


8.7.5.178 MMU_UNS_ADDR_WR 


AEpppHpHEHHHHHOHLA 


reserved mmu_vpn_uns_wr 
Type 


Ooo ` 
KA rr EDD 
ee 


mmu_vpn_uns_wr 


"rel 
Peel PPP PP PP PPP PPL, 


MMU_UNS_ADDR_WR 


Field Name Type Reset Description 
Value 


mza Ro foo [rem O O Oooo 


8.7.5.179 MMU_MISS_CNT 


Cer [a [so [=] [or [[s[~=[= [alm] el olo [a 


mmu_cnt_miss_wr 
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"rel 
me Ee Ce ES ESESESER 
Cen TSTST STS e TTS TSTS e 


mmu_cnt_miss_rd 


wel o e 
Pest HEHE HRH EEE Ee 


MMU_MISS_CNT 


Field Name Type Reset Description 
Value 
r 


feo [RO |oo [mmus CS 


8.7.5.180 | MMU_PT_UPDATE_QOS 


Cen [a [so] Taala aasa Ts Ta 
mes T 


reserved 


| Bit jisjujijjujiojofjs|zjse|sjajs]2jiļjo 
| Name | reserved mmu_pt_update_qos 
GH FT 


MMU_PT_UPDATE_QOS 


Field Name Type Reset Description 
Value 


ees [ora [RO [oo Bes 


mmu_pt_update_ | [ 3: 0] out of range first addr 
qos 


8.7.5.181 MMU_VERSION 


Ten [= [so [= [or [os [es [== GEG EEE 
"eng Ee 


reserved 


EJ EE 
ness IESSE ES T a SSES ES 
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Ce DST TSTS TTT TSTS TSTST TSTS TTS 
m T 


wel S e 
Peset | o | o fo Cell: Eelst: 


MMU_VERSION 


Field Name Type Reset Description 
Value 
Gite] [RO [oo fresa SS ooo i i 
[15: 0] RO | 0x100 MMU module version. 


8.7.5.182 MMU_MIN_PPN1 


"sees HSS games | 
Con [o [0 Taala ea e ole] [ol 
"ele 


reserved mmu_min_ppn1 
Type PO a 
Sr Llnlalsiniwlslsiztelslaistzlile 


mmu_min_ppn1 


Pe PPP PPP TTT 


MMU_MIN_PPN1 


Field Name Type Reset Description 
Value 
mza [RO foo [Reeva oooi 
[19:0] the min ppn, which is reasonable 


8.7.5.183 MMU_PPN_RANGE1 


Ten [= [so] [% [or [os [2s [= EE GEE 
em a 


reserved 


Käpp 
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MMU_PPN_RANGE1 


Field Name Type Reset Description 
Value 


ees [or] [RO [oo Ier 


mmu_range_ppn1 | [11:0] RW OxFFF | the max offset of ppn. The ppn offset must be in 
this range, otherwise, out of range interrupt will 
happen 

8.7.5.184 MMU_MIN_PPN2 


MMU Min PPN2 (0x00000000) | MMU_MIN_PPN2 | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 ie 
[Name Posed O 


reserved mmu_min_ppn2 
Type PO EE 


mmu_min_ppn2 


w 
me Ee TSTS TSTST TT 


MMU_MIN_PPN2 


Field Name Type Reset Description 
Value 
mza [ro foo [rena i 
[19: 0] the min ppn, which is reasonable 


8.7.5.185 MMU_PPN_RANGE2 


Cen [a [so] [or [os [es [= EE GOE 
mes [CS 


reserved 


MMU_PPN_RANGE2 
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Field Name Type Reset Description 
Value 


EREECHEN 


mmu_range_ppn2 | [11:0] RW OxFFF | the max offset of ppn. The ppn offset must be in 
this range, otherwise, out of range interrupt will 
happen 

8.7.5.186 MMU_VPN_PAOR_RD 


MMU Read VPN_PAOR (0x00000000) 
| Bi | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name Tn 


reserved mmu_vpn_paor_rd 
Type 


oo rl EE 
| Reset rr Dia 
Ce geja E eee E E eee 
LH ü o a AOO) 


mmu_vpn_paor_rd 
Type 


MMU_VPN_PAOR_RD 


Field Name Type Reset Description 
Value 


Tena ora Ié [Reeves OO 


d 


8.7.5.187 MMU_VPN_PAOR_WR 


Ten [a [so | [ [or [os [s [solo [x [melo l a], 
[iene [ee 


reserved mmu_vpn_paor_wr 


| bit RIRE KR ELE ER RR HIE E EE E 


mmu_vpn_paor_wr 
Tyee TM 


MMU_VPN_PAOR_WR 


Field Name Type Reset Description 
Value 
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assa TS [RO [oO assa 


WT 


8.7.5.188 MMU_PPN_PAOR_RD 


Tex Jo [oo] [m6 [2 [5 [sls EE [mele [| 


reserved 
Type 


TE 

Pest E EES SS ES ES ES ES ES 
P EE 
Ooo omm O OOA‘ 


reserved mmu_ppn_paor_rd 


| Name | 
[tre ëE 
= ë ESE CE 


MMU_PPN_PAOR_RD 


Field Name Type Reset Description 
Value 


em fema [RO oo L 


d 


8.7.5.189 MMU_PPN_PAOR_WR 


Ce Ja [oo] [= [or [ee ee eae e e [| 


reserved 
Type 


a E 

Peset EEE AEA 
SS RR e e e EEE 
E 


reserved mmu_ppn_paor_wr 


| Name | 
iE ee 
KA "HERE 


MMU_PPN_PAOR_WR 


Field Name Type Reset Description 
Value 


Er a E 
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8.7.5.190 MMU_REG_AU_MANAGE 


Ten [a [so | [|r [x [eso [= [a [melo lo) 


reserved 


Type 


E 
Pest IESSE ES RSR EES ES ES H T EES 
E ee 


S 


— 


MMU_REG_AU_MANAGE 


Field Name Type Reset Description 
Value 


ees fon [RO [oo L o 


mmu_reg_auth 0x0 control Zus SEH of MMU EN. 
MMU_MIN_VPN, MMU_VPN_ RANGE, 
MMU | MINC PPN, MMU_PPN_RANGE, 
MMU_PT ADDR, MMU DEFAULT ` PAGE & 
MMU_ARQOS | CFG. ,MMU_UPDATE 1: 
unsercure APB can rd&wr those regs, 
O:unsercure APB cannot rd&wr those regs 


8.7.5.191 S MMU_EN 


HH | 
Ten [a [so] Tass [=] =[= [xml aT 
Teme y S 


reserved 
De mer 
Peset SEET ES ES Ee E 
wi ll lg "sien 


- reserved reserved 


= = U Gë 
a ae eee: Se | | 
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S_MMU_EN 


Field Name Type Reset Description 
Value 


"eng JI [OO Tare oo 


s_mmu_vaor_byp | [ 4] 0x0 mmu_vaor_bypass_en==1, vaor happened,the 

ass_en system will bypass this command, not record the 
addr and generate interrupt. 
mmu_vaor_bypass_en==0, vaor happened,the 
system will send a default addr, record the addr 
and generate interrupt. 


s_mmu_cg_en [ 1] 0x0 mmu hardware clock gate enable 
1: clock can be disable by hardware 
0:clock cannot be disable by hardwave 


8.7.5.192 S_MMU_MIN_VPN 


Shadow of MMU_MIN_VPN (0x00000000) 
| Bt | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name Tn 


reserved s_mmu_min_vpn 


CECR EE E EE EEGEN 


s_mmu_min_vpn 


mea PPP) PPPP PP. 


S_MMU_MIN_VPN 


Field Name Type Reset Description 
Value 
mz [RO foo [Reema ooo 


8.7.5.193 S_MMU_VPN_RANGE 


Ten [a [so] [lor [ [|=] =~ [x GOE ED 
er a 


reserved 


ee 
Peset KN ECEE A 
S jaj jedjo lae peee aeea 
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| Name | s_mmu_range_vpn 
Te | 


S_MMU_VPN_RANGE 


Field Name Type Reset Description 
Value 


pma eraf [oxo pe ooo 


5. mmu_range_vp | [15: 0] the offset range of vpn. The vpn offset must be in 
ms range, otherwise, out of range interrupt will 
happen 

8.7.5.194 S MMU_PT_ADDR 


Shadow of MMU_PT_ADDR (0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
E ` Eege 


O ` 
KA rr DEED 
B EES EEA SE EN Eee 
[Name a Ome 


s_mmu_base_ppn 
Type 


S_MMU_PT_ADDR 


Field Name Type Reset Description 
Value 


Tema oa Ié L 


s_mmu_base-pp | [19:0] 0x0 the ppn of pagetable location base addr in DDR, 
n the pagetable must be in aligned with 4k in DDR 


8.7.5.195 S_MMU_DEFAULT_PAGE 


Shadow of MMU_DEFAULT_PAGE S MMU | DEFAULT_ PAG 
(0x00000000) 


Tax Par Tao Poe aa a os [as [oe [eT e 


0x00000914 


iil 
KA rr DEED 
Cer RKE KE ELE REE R EH EEE 


s_mmu_default_ppn 
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"rel 
me PPP PPP PPP PPP | 


S_MMU_DEFAULT_PAGE 


Field Name Type Reset Description 
Value 


ees oa Ié fea ooo 


s_mmu_default_| [19: 0] 0x0 the default physical address, when mmu interrupt 
pn happen, this address will be sent the 
corresponding AXI command channel 


8.7.5.196 S_MMU_PT_UPDATE_QOS 


Shadow of MMU_PT_UPDATE_QOS S MMU. an PORTE Q 
(0x00000000) 


CR Eee 
| Name REES 


reserved 
Type lR 
| Bit jisjujijjujiojojs|zjs|sjajs]2jiļjo 
| Name | reserved s_mmu_pt_update_qos 
mee Kee D O 


0x00000934 


S_MMU_PT_UPDATE_QOS 


Field Name Type Reset Description 
Value 


ees [ora [RO [oo Bes 


s_mmu_pt_updat | [3:0] 0x0 out of range first addr 
e€_qos 


8.7.5.197 S_MMU_MIN_PPN1 


REEL T ST Een | 
5 Tana] ee TT 
Ga eet 


Ooo ` 
[Rect rr DEED 
ee ee ee 


s_mmu_min_ppn1 


me TR 
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Peset | oo | of ofo}of>{ofofo}oto{o}ol[e]o| 


S_MMU_MIN_PPN1 


Field Name Type Reset Description 
Value 


[19: 0] OO [oe [na the min ppn, which is reasonable 


8.7.5.198 S_MMU_PPN_RANGE1 


Ten Jo [oo] = e] [5] [= [= [= [x [me] [7 [| 


reserved 
mes OO 
Peset | o fofofofoeflofofoefloefofoeloefofoefleofo 
EE dere 


reserved s_mmu_range_ppn1 


S_MMU_PPN_RANGE1 


Field Name Type Reset Description 
Value 


s_mmu_range_pp = 0] ee max offset of ppn. The ppn offset must be in 
nt this range, otherwise, out of range interrupt will 
happen 


8.7.5.199 S_MMU_MIN_PPN2 


Shadow of MMU_MIN_PPN2(0x00000000) | S_MMU_MIN_PPN2 | 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Ga" ` Rm 


ee E EE Ee 


s_mmu_min_ppn2 


eseo Jo PPP PPP PPP Plt! 
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S_MMU_MIN_PPN2 


Field Name Type Reset Description 
Value 


[19: 0] appo oo [tema the min ppn, which is reasonable 


8.7.5.200 S_MMU_PPN_RANGE2 


Ten [o [> [oo e [er [26 [5 [ [=] [| TSTS 


reserved 


EN 
Pest | EN ES VA EES SSES EES ES ES 
MNNM 


reserved s_mmu_range_ppn2 
Type 


S_MMU_PPN_RANGE2 


Field Name Type Reset Description 
Value 


s_mmu_range_pp | [11:0] eevee max offset of ppn. The ppn offset must be in 
n2 this range, otherwise, out of range interrupt will 
happen 


8.7.6 Application notes 


8.7.6.1 Program Flow 
Global Setting Module Control 
0x2080_0000 Set device config; 
Ai base address (DPU_IF/DPI_H_TIMING/DPIL_V_ 
TIMING/ ...) 
0x20e0_0000: bit[1] Set layer config; 
J enable (LAYx_BASE_ADDR/LAYx_CTRL 
Las) 
0x20e0_ 1004: bit[1] Set MMU config; 
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// dou reset (MMU_PT_ADDR/MMU_VPN_RA 
0x20e0_ 2004: bit[1] Nl 
// dou reset cir Enable interrupts; 

if (eDPI) 
0x2150_00a0: Run DPU; 
bit[1 :0] (Set DPU_RUN bit of 
// clk_dpu select (0-153.6, DPU_CTRL) 
1-192, 2-256, 3-384 MHz) else 

Update Registers; 

0x2150_00a4: (Set REG_UPDATE bit of 
bit[2:0] DPU_CTRL) 
Ach do select (0-96, 1- Run DPU; 


128, 2-153.6, 3-Reserved, 
don't config this value) 


bit[11:8] 
// clk_dpi divider 


(Set DPU_RUN bit of 
DPU_CTRL) 


Response Interrupt: 


0x7150_0008: bit[14] if (DONE TNT) 
// Interrupt Enable Stop DPU; 
(Set DPU_STOP bit of 


#14 interrupt @ K WI 
INTCH if (VSYNC_INT) 


Update Registers; 


(Set REG_UPDATE bit of 
DPU_CTRL) 


8.7.6.2 Program Notes 

Setting related: 
e LAYx_PITCH should be 64 bytes align; 
e WB_BASE_ADDR should be 16 bytes align; 
e WB _PITCH should be 64 bytes align; 
e Full size layer number should be <=4; 
e All layers’ area should be <= 4 full size layer; 

Calculation Related: 
e Max Bandwidth = 720(W)x1280(H)x4(Bpp)x4(layer)x60(fps) = 1GB/s 
e Ok dp = 720(W)x1280(H)x60(fps) = 55.3MHz >64MHz 


8.8 Graphics(GPU) 


8.8.1 Overview 
The GPU in SL8541E is ARM Mali-T820 MP1, Level 2 cache is 64KB and channel width is 64-bit. 


8.8.2 Features 


The GPU consists of: 
s Fully programmable architecture 


e Ach API feature set with high-performance support for both shader-based and fixed-function 
graphics APIs 


e Anti-aliasing capabilities 
e An effective core for General Purpose computing on GPU(GPGPU) applications 
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High memory bandwidth and low power consumption for 3D graphics content 
Scalability for products from smart phones to high-end mobile computing 
Performance leading 3D graphics 

Image quality using double-precision FP64 

Standard bus interfaces 

An ACE interface to access external memory 

Easy integration 

Latency tolerance 

Compressed texture formats 


Configurable per-core power management for enabling the optimal power and performance 
combination for each application 


Coherency aware interconnects for system memory and resource sharing 
Frame buffer compression 
Not support AFBC 


Level 2 cache controller features 


The L2 cache features include: 


8.8.3 


8.8.3.1 


External 128-bit wide ACE-Lite master interface per cache slice 

40-bit wide physical address support 

Cache coherency support for all level 1 load/store caches 

Cache maintenance operations using the Job Control Bus 

AXI4 synchronization barrier supported on the external bus 

Performance counter outputs 

Cache organization, 4-way set associative, 256KB or 512KB per cache slice 
Error response generation for non-supported transfers 


Function Description 


GPU structure 


This section gives a brief description of the structure of the GPU. Figure 8-57 shows the main 
components of the Mali-T820 GPU: 


The Mali T820 GPU uses a centralized hardware resource manager, called the job manager, 
that controls all of the internal GPU functions; 


The shader core combines geometry and pixel processing into a single shader core, improving 
utilization and removing latency and bolltenecks; 


The tiler is responsible for sorting all the primitives in the scene into a structure of lists, the 
shader cores use these lists for processing efficiency; 


The Memory Management Unit(MMU) translates virtual addresses into physical addresses, 
and manages memory attributes and permissions. It is controlled by the job manager; 


The memory subsystem provides level 2 caching for all internal master blocks and supports 
cache coherency for the load/store level 1 caches in each of the shader cores. AJ transactions 
go through the memory subsystem, when required the cache performs reads and writes to 
external memory; 


Power control is managed at a fine-grained level by the power management registers and at a 
system level by the power domain controller. 
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Interrupt 


Interface to 
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APB Slave Job 
Interface Ch M si 
from CPU anager 
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TE 
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| i y A 


L 
ACE-Lite Master Interface 


Figure 8-76 GPU functional blocks 


8.8.3.2 GPU data flow 


The figure shows how the information flows from the application processor to the GPU. The thick lines 
show the data program and control lines that program the graphics core with a graphics job. The thin 
lines show the control interface between the device driver, job manager, and shader cores. 


Display 
System 


Application 


Application 
Processor 
Intermediate Application Shared Main 
Data PP Memory 
GPU 


Figure 8-77 The GPU data workflow 


The Mali-T820 GPU uses a hardware resource manager, the job manager, to control the internal data 
flow of the GPU functions. 

In a typical GPU there is a large amount of information, shared between the application processor 
device drivers and the GPU, used to render the graphics frames. The memory bandwidth 
requirements limit the ability of the GPU and increases the load on the application processor. This also 
increases the amount of power the system uses. 
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The Mali-T820 GPU overcomes these limitations by using a hardware resource manager, the job 
manager, to control all of the internal GPU functions. When the application software, running on the 
application processor, schedules a job to be sent to the GPU, the following actions take place: 


1). The application processor graphics device deiver takes graphics data from a user application, 
packages it, and sends it as a series of graphics jobs to the job manager; 


2). The graphics device driver places the description and data to be used for the graphics jobs into the 
shared memory in the form of job descriptors stored in defined data structures; 


3). The graphics device driver also sets up the high-level configuration of the GPU using configuration 
registers that communicate with the job manager using the register interface; 


4). The job manager reads the descriptions of the graphics jobs from shared memory; 


5). The job manager converts the graphics jobs into multiple small GPU tasks that are then distributed 
to the GPU modules when they are processed; 


6). When the tasks complete, the results of the graphics jobs are placed back into shared memory; 
7). The application processor is notified that the jobs are complete. 


When a graphics job starts, it proceeds to completion without having to refer back to the application 
processor for more information. When the job is complete it can, if necessary, start the next graphics 
job without further interaction with the application processor. 


8.8.3.3 Functional operation 


8.8.3.3.1 The job manager 


The job manager provides a single, software device driver controlled, external interface for the GPU. 
The job manager initiates and controls all internal GPU operations. 

It uses a set of memory mapped control registers and in-memory data structures controlled by the job 
manager. Jobs are split into smaller tasks and distributed to the available cores using a dedicated Job 
Control Bus(JCB). The JCB also allows the cores to report status information and events back to the 
job manager. This information is used to issue the next task or to generate interrupt requests from the 
Job Manager to the host CPU. 


This diagram shows the main register functions and interfaces of the job manager. 
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Figure 8-78 Job manager control registers and interface 


Job control 
Jobs are sent to the job manager which splits the jobs into smaller tasks and distributes these to the 
individual system cores for processing. 
The device driver for the client API, for example, the OpenGL ES device driver, creates units of 
graphics work known as jobs. These jobs are sent to the job manager which splits the jobs into smaller 
tasks and distributes these to the individual system cores for processing. 
A task is a unit of work sent to a single core for processing and completion. For example, rendering a 
single tile on the screen or tessellating a geometry curve into sections. After sending the job to the 
GPU, all job control and graphics processing takes place within the GPU without any external control. 
The job manager performs dynamic load balancing running on functional resources within the GPU. 
> Job types 
The graphics device driver creates five distinct job types each having a specific type and format 
supported by the GPU. 
v Vertex shader job 
The vertex shader job type brings together all the data required to transform a set of input 
vertices. This includes the input buffers and output buffers, the program to run, and its 
parameters. This is usually used for vertex shading. 
v Geometry shader job 
The geometry shader job type brings together all the data required for geometry shading. The 
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geometry indices are read from the attribute buffers. 
v Fragment shader job 
The fragment shader job type acts on the output from the tiler jobs. It draws the contents 
using a fragment shading program together with its associated parameters. 
v Compute job 
The compute job type brings together all the data required to run a general set of 
computation, including input buffers, output buffers, the program to run, and its parameters. 
v Tiler job 
The tiler job type contains the data required to assign a drawing operation to the appropriate 
tiles in the output buffer. 
> Job chains 
Job chains are sets of related jobs attached together. Execution of the complete job chain is controlled 
by the job manager without additional application processor intervention. 
The jobs within a chain usually use the output of one job type as the input for the next job type. For 
example, in OpenGL ES, drawing a polygon involves: 
*Transforming the vertex information using a vertex shader job. 
«Assigning the polygon to a tile in the output drawing surface using a tiler job. 
The tiler job uses the result from the vertex shader job. The application processor can also set up the 
next job chain in advance, so that it starts immediately after the current job chain completes. 
The job manager can execute several job chains at the same time. Each executing job chain uses a 
single job slot.. 
> Job slots 
Each concurrently executing job is managed using a set of related registers known as a job slot. When 
the job starts, the job manager distributes work to all available resources. 
Job slots can be assigned to run in different address spaces if necessary. This enables GPU sharing 
between different processes on the application processor. 
The concurrent jobs are given job slots with different capabilities: 
«Job slot 0, for fragment shading jobs. 
«Job slot 1, for vertex, geometry, compute, and tiling jobs. 
«Job slot 2, for vertex, geometry, and compute jobs. 
The job manager divides jobs into tasks that can be run in parallel, and sends these tasks to the 
appropriate cores. 
The job manager also performs maintenance operations. For example, setting up page tables and 
cleaning caches when a job completes. 
Address space 


The job manager maintains a number of separate address spaces. Each address space 
configuration can use its own translation table, or run untranslated. 

The address spaces enable simultaneous and seamless transitions between multiple contexts. 
They also permit time slicing between contexts and give separation between jobs. 

Each job slot can use any one of the address spaces. This enables each job slot to have a 
separate address space, or for multiple job slots to share the same address space. 

Jobs can share address spaces to simplify data set up and sharing. The shared address 
spaces also help to optimize the efficiency of memory translations by making better use of 
entries in the Translation Lookaside Buffers (TLBs). 


Interrupt control 


The GPU generates interrupts for job handling, memory management, and events not tied to a 
specific shader core. For these, the number of logical interrupts is individually controlled, there 
is only a single physical interrupt line for each group. 
The following top level interrupts are raised by the GPU: 

> GPU interrupts 
Exceptions that are not associated with specific jobs. These cannot be recovered. 

> Job interrupts 
Signals the completion or failure of a job running on the GPU. 

> MMU interrupts 
Exceptions caused by memory management. These are potentially recoverable. 
The application processor interprets the interrupts generated by the GPU . The software 
queries the states of the registers in the job manager to determine what must be done to 
handle the interrupt. The job manager is not required to wait for the result of the interrupt, it 
can be starting on the next set of jobs to be executed. 
Power management 
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The software driver initiates all power state changes. The job manager controls all the power 
state 

changes. 

The power control functions of the job manager are to: 

e Power on the core group if at least one core inside it is powered on. 

e Stop issuing tasks if a core is about to power off. 

e Delay power-off until the core is idle. 

e Flush caches before power-off. 

e Start issuing tasks to a core only when that core is fully on. 
Performance counters 
The job manager controls how the performance counters write to memory and the return of 
results to th application software. The application software uses results from the performance 
counters to fine tune the performance of the GPU. 

The following blocks each have a set of performance counters for monitoring local events: 

«Individual shader cores. 

“Tiler. 

*Memory management unit. 

«Job manager. 
Each counter has an index number, starting from 0, and counts one type of event. The index 
number can be up to 32-bits wide. The counters do not overflow, instead, when they reach 
their maximum value they saturate their maximum value. 
To obtain accurate performance data, software must read and reset the counter values 
sufficiently often that the counters do not saturate. The performance counters are normally 
disabled, and information is not written to memory. 


8.8.3.3.2 Shader core 


The shader core combines geometry and pixel processing into a single shader core, improving 
utilization and removing latency and bottlenecks. 


This diagram shows the main functional blocks within the shader core. 
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Figure 8-79 shader core components 
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Thread creator blocks 
The shader core has two thread creator blocks that are responsible for creating and issuing threads to 
the tri-pipe processing unit. 
These are the: 

Generic Thread Creator (GTC). 

*Fragment Thread Creator (FTC). 
All non-fragment jobs use the generic thread creator, including vertex shading, geometry shading, and 
OpenCL jobs. Fragment jobs use the fragment thread creator. 
A fragment shader job acts on the output from the various tiler jobs, and draws their contents using a 
fragment shading program. 


When the thread creator receives a task from the job manager, it reads the job descriptor from 
memory, and then creates and issues threads to the tri-pipe pipelines. 


The thread creators manage the resources assigned to each thread. They also monitor the progress 
and completion of threads. 


Tri-Pipe processing block 
Each shader core consists of the central execution pipeline, the tri-pipe. 
The tri-pipe has three types of pipeline: 
«Arithmetic pipelines. 
*Load/store pipelines. 
*Texture pipelines. 
The tri-pipe processing block contains logic to fetch, decode, and execute instructions. 


The tri-pipe reads thread streams from the two thread creators and executes each thread until it 
completes. On completion, threads write their output either to the pixel post processor block or directly 
to memory using the load/store level 1 cache. 

Each thread has its own virtual register file and instruction program counter. At any one time, a thread 
occupies only one pipeline stage. Each instruction must execute and complete before the next 
instruction fetch belonging to the thread. However some conditions allow two instructions to issue and 
execute in parallel for the same thread. This micro-architecture enables a large number of threads to 
concurrently and independently run on the tri-pipe, while hiding memory latency. 


Thread Issue 


Arithmetic 
Pipelines 


Load/Store 
Pipeline 
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Figure 8-80 shader core pipeline design 
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> Arithmetic pipelines 


The arithmetic pipelines execute multiple threads in parallel. Each thread calculates a single unit of 
data. 


The thread execution is very fine grained. There can be hundreds of threads active at the same time. 


The pipeline performs operations on vector and scalar data types, either as 8, 16, 32, or 64-bit 
integers or 16, 32, or 64-bit floating-point numbers. 


The arithmetic pipeline completes up to four instructions per cycle, and each instruction performs 
multiple operations in a single pass through the pipe. Shader core throughput depends on the type of 
operation and the number pipes: 


*FP64, up to 5 operations per cycle, per arithmetic pipe. 
*FP32, up to 19 operations per cycle, per arithmetic pipe. 
*FP16, up to 34 operations per cycle, per arithmetic pipe. 
*INT16, up to 28 operations per cycle, per arithmetic pipe. 
> Load store pipelines 
The load/store pipeline is responsible for executing load/store class instruction words. 
The pipeline performs memory accesses for the following instructions: 
*General purpose load and store instructions. 
Graphics attributes load-store and interpolation instructions. 
Render target read write. 
«Atomic operations. 
> Texture pipelins 
The texture pipeline receives groups of four threads from the thread scheduler. It performs Level Of 
Deia OD) and anisotropic calculations, produces the gradient descriptor, and performs texturing 
operations. 


The texture pipeline calculates addresses, and reads the four texels that a bilinear interpolated sample 
requires. After all the texel data fetches from memory, the texture filtering unit produces the final 
texture result and the thread continues on to the next instruction. 


Post processing blocks 
The shader core connects to the following smaller blocks that complete the processing. 
> Pixel post processor 
The shader core connects to the pixel post-processor that completes the processing. The pixel post 
processor takes fragments from the shader core, and writes a completely resolved tile-buffer to the 
memory after all fragments have been completed for the tile. 
The pixel post processor is responsible for: 

*Fixed-function fragment post processing including blending, scaling, write-back, and format 
conversion. 

*Managing the tile buffers. 

Write-back to memory. 
> Blending 


The blending block performs the common combinations of blending operations and frame buffer 
formats at a rate of one operation per clock cycle. Floating-point blend modes and formats use blend 
shaders that run in the tri-pipe. 

> Tile buffers and write back 

The tile buffer write back supports direct input and output of multi-sampled buffers. It includes 
transaction elimination and ARM Frame Buffer Compression (AFBC) to enable reduction of write back 
bandwidth. The tile buffers support tiles up to 16 x 16 pixels and up to 16 samples per pixel. There are 
two physical color resolve buffers and one physical depth and stencil buffer. The tile buffer write back 
supports color conversion to YUV formats. 

> Depth and stencil 


The depth (Z) and stencil block is responsible for resolving depth and stencil information for fragments 
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either entering or exiting the shader pipe. The block interfaces with the fragment thread creator and 
the pixel post processor for depth and stencil testing purposes. It also interfaces with the pixel post 
processor for accessing the depth and stencil tile buffers. 


> Bus interface 
The Bus Interface (Bl) block is a shared bus master used by the shader core to access memory. It 
supports a number of internal masters with different bus widths. 


As some internal masters use virtual addresses only, the BI includes a shared & LB for address 


translation and memory protection. It can support multiple outstanding memory accesses and # LB 


misses without blocking subsequent transactions. It has one master port with 40 bit address and 128 
bit data buses. 


Level 1 cache memory 


The level 1 cache is integrated into the shader core. It supports a Write-Back policy only, and allocates 
a cache line on a read miss or write miss. It is organized as a 4-way set associative cache lookup with 
64-byte cache lines. 


The load/store level 1 caches share the data. The level 2 cache maintains cache coherency between 
all load/store level 1 caches. 


8.8.3.3.3 Tiler 


The tiler is responsible for sorting all the primitives in the scene into a structure of lists. The shader 
cores use these lists for processing efficiency. 


The tiler reads tasks from a tiler job descriptor and reads graphics primitives from memory. It then 
writes a set of tile lists for the scene back to memory, where they are used as input for fragment 
shader jobs. 


The complete tiling system contains these major hardware elements: 

Tiler 

The tiler is responsible for performing the binning and writing out the lists of polygon commands. 
Polygon list reader 


The polygon list reader is responsible for traversing these lists so that the primitive fragments can be 
shaded. 


8.8.3.3.4 Memory management 


The Memory Management Unit (MMU) translates virtual addresses into physical addresses, and 
manages memory attributes and permissions. It is controlled by the job manager. 
The MMU consists of a central MMU and separate uTLBs at the point of address translation. The 
following cores include uTLBs: 

*One uTLB for the tiler. 

One load store uTLB for each shader core. 

*One bus interface uTLB for each shader core. 

One global block uTLB for the job manager. 
The MMU supports eight address spaces. Each address space is associated with an address space 
configuration. This provides a page table configuration per job. 
Page tables 
Page tables configuration is defined for each job, and multiple mappings can be active. 
Page tables, stored in the main memory, are loaded and cached in the MMU and uTLBs. On a cache 
miss, a UTLB requests the page descriptor from the MMU. If the page descriptor is not cached in the 
MMU, a page table walk is performed to load the missing page descriptor. The MMU accesses the 
memory through the level 2 cache memory subsystem. 
The MMU supports 33-bit virtual addresses and 40-bit physical addresses. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2492 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GRSPREADTRUM SL8541E Device Specification 


Shader Core 
Shader Core 
Shader Core 
Shader Core 


Job Manager 


Load/Store 
Bus Interface 


Performance 
Counters 


Level 2 Cache Memory Subsystem 


Figure 8-81 Subsystem blocks and caches 


8.9 MIPI DSI HOST 


8.9.1 Overview 


The Display Serial Interface (DSI) is part of a group of communication protocols defined by the MIPI 
Alliance. The DSI_CTRL_TOP is a digital core that implements protocol level function and lane 
management functions defined in the MIPI DSI Specification. The DSI_CTRL_TOP provides an 
interface between the display ctrl module and the MIPI D-PHY. 


8.9.2 Standards Compliance 


The mipi_dsi_host conforms to the following standards: 
e MIPI® Alliance Specification for Display Serial Interface (DSI) v1.2 - 18 June 2014 
e MIPI® Alliance Specification for Display Command Set (DCS) v1.2 - 18 June 2014 


e MIPI® Alliance Standard for Display Pixel Interface v2.00 (DPI-2) - 15 September 
2005 


e MIPI® Alliance Specification for Stereoscopic Display Formats (SDF) v1.0 - 
22 November 2011 


e MIPI® Alliance Specification for D-PHY v1.2 - 14 September 2014 
e AMBA 2.0 Specification (APB) from ARM 


8.9.3 Features 


The DSI_CTRL_TOP has the following main features: 
e Support DPI interface with Display ctrl module 
e Support APB 2.0 interface to configure registers. 
e Support video mode transmit and command mode transmit 
e Support all the video format in DSI v1.3 Spec 
e Support all the packet types in DSI v1.3 Spec 
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8.9.4 


e Support De-skew function in DSI v1.3 Spec 

e Support all DCS commands in DCS v1.2 Spec 

e Support command transmit in Vertical blanking region of video mode 
e Support DPHY clock lane SSC(Spread Spectrum Clocking) 


Architecture Overview 


Figure show the block diagram of the MIPI DSI Host Controller: 


Figure 8-82 DSI Controller TOP Block Diagram 


The different parts have the following functions: 


dpi_if_ctrl firstly captures video sync signal and pixel data from DPI interface. Then it 
do a data pack following DSI spec and push packed data to DPI pixel FIFO. Also it 
record the change of sync signals and push these info to DPI ctrl FIFO. 

Register Bank is accessible through APB. It contains configure and control registers 
and also it contains three FIFOs to send DCS and Generic CMDs. The short packet 
command and header of long packet command are written to APB CMD FIFO, the 
payload data of long packet command is written to WR CMD Data FIFO. And the 
feedback packet data from peripheral device is store in RD CMD Data FIFO. 

PHY Interface Control is responsible for managing the D-PHY PPI interface. It 
acknowledges the current operation and enables low-power transmission/reception 
or a high-speed transmission. It also performs data splitting between available D- 
PHY lanes for high-speed transmission. 

Video_mode_ctrl is a state machine. It controls whole Video Frame timing. Also It 
takes charge of inserting commands in the vertical blanking area. 

Cmd_mode _ctrl is also a state machine. It controls the process of all commands 
transmit. 

Packet Organize takes charge of transmit packet data to PHY interface . It 
builds long or short packet generating correspondent ECC and CRC codes. 
This block also performs the following functions: 


The Timer and Error Management notifies and monitors the error conditions 
on the DSI link. It controls the timers used to determine if a timeout condition 
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occurred, performing an internal soft reset and triggering an interruption 
notification. It also control the times used to do PRESP_TO timing. 


8.9.5 Interface Signals 


Name Width IO Description 

DFT Signals 

ptest_scan_mode 1 | Test mode scan mode signal 

ptest_icg_mode 1 | Test mode clock gate signal 

ptest_bist_mode 1 l Test mode BIST signal 

APB Signal 

dsi_presetn 1 | APB Asynchronous Reset Signal 
This signal acts as global reset. 
Active low 

dsi_pclk 1 l APB Clock Signal 

dsi_paddr 9 | APB Address Bus 

dsi_penable 1 l APB Enable Signal 

dsi_psel 1 l APB Slave Selection Signal 

dsi_pwdata 32 l APB Write Data Bus 

dsi_pwrite 1 l APB Write Enable Signal 

dsi_prdata 32 O APB Read Data Bus 

DPI signals 

dpi_vsync 1 | DPI vertical sync 

dpi_hsync 1 | DPI horizontal sync 

dpi_data_en 1 l DPI data enable, When high 
indicates dpi_pixel_data is 
available 

clk_dpi 1 l DPI pixel clock 

dpi_pixel_data 30 | DPI pixel data 

dpi_halt 1 O Active high used in command 
mode to indicates that 
dsi_ctrl_top can’t accept pixel 
data now. 

dpi_te 1 O DPI tear effect signal 
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int_protocol_err 


Interrupt signals 


Interruption Signal, when high 
means one protocol error 
happens 


int_internal_err 


Interruption Signal, when high 
means one internal error 
happens 


int_pll 


Interruption Signal, when high 
means DPHY PLL lock lost 
when normal function is running 


D-PHY PPI Signals 


D-PHY Configuration and Status Signals 


phy_shutdown_n 1 O D-PHY Digital and Analog Shut 
Down 

phy_rst_n 1 O D-PHY Reset 

phy _enable_clk 1 O D-PHY Enable Clock Lane 
Generation 

phy_lock 1 | D-PHY PLL Lock Signal 

phy_forcepll 1 O D-PHY Force PLL On 

phy_direction 1 | D-PHY Current Direction of Lane 
0 Interconnection: 0: TX, 1: RX 

Clock Lane Control Signals 

tx_request_clkhs 1 O D-PHY Request to Transmit 
High-Speed Clock 

tx_skewcalhs 4 O D-PHY High Speed Transmit 
Skew Calibration 
Low to high cause PHY to 
initiate a DSkew calibration 
High to low cause PHY to stop 
DSkew calibration pattern 
transmission and initiate an end- 
of-transmission sequence 

clk_lanebyte 1 | D-PHY Lane Byte Clock 

clk_txblane 1 O D-PHY Clock Lane Byte Return 
Signal Used for TX. This is a 
duplicate of clk_lanebyte. 

phy_stopstate_clklane 1 | D-PHY Clock Lane Stop State 
flag 

phy_ulpsactivenot_clk 1 | This signal low indicates that the 
clock lane is in the ULPM. 

txulpsesc_clk 1 O D-PHY Clock Lane ULPM enter 
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request 

txulpsexit_clk 1 D-PHY Clock Lane ULPM exit 
request 

Lane 0 Signals 

phy_enable_laneO 1 D-PHY Lane 0 Enable Signal 

txulpsesc_laneO 1 D-PHY Lane 0 ULPM enter 
request 

txulpsexit_laneO 1 D-PHY Data Lane 0 ULPM exit 
request 

phy_stopstate_laneO 1 D-PHY Lane 0 Stop State flag 

phy_rxulpsesc_laneO 1 High indicates Lane 0 is in RX 
ULPM 

phy_ulpsactivenot_laneO | 1 Active low indicates Lane 0 
ULPM is active 

tx_datahs_laneO 8 Lane 0 TX High-Speed Transmit 
Data Output 

tx_requesths_laneO 1 Lane 0 TX High-Speed Transmit 
Data Sending Request 

tx_readyhs_laneO 1 Lane 0 TX High-Speed Transmit 
Ready 

tx_readyhsout_laneO 1 Lane 0 TX High-Speed Transmit 
feedback ready, this is one 
clk_lanebyte cycle delay signal 
of tx_readyhs_laneO 

clk_tx_esc 1 Lane 0 LP TX Escape Mode 
Clock Signal 

tx_requestesc_laneO 1 Lane 0 LP TX Escape Mode 
Transmit Request 

tx_lpdtesc_laneO 1 Lane 0 LP TX Escape Mode 
Transmit LP Data Request 

tx_triggeresc_laneO 4 Lane 0 LP TX Escape Mode 
Transmission Triggers 

tx_dataesc_laneO 8 Lane 0 LP TX Escape Mode LP 
Data Transmission 

tx_validesc_laneO 1 Lane 0 LP TX Escape Mode LP 
Data Valid Signal 

tx_readyesc_laneO 1 Lane 0 LP TX Escape Mode LP 
Data Transmit Ready Signal 

phy_turnrequest 1 D-PHY Turn Request Signal 

rx_clkesc 1 Lane 0 LP RX Escape Mode 
Clock Signal 

rx_lpdtesc 1 Lane 0 LP RX Escape Mode LP 
Data Receive Mode 

rx_triggeresc 4 Lane 0 LP RX Escape Mode 
Received Triggers 

rx_dataesc 8 Lane 0 LP RX Escape Mode 
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Received Data 


rx_validesc 


Lane 0 LP RX Escape Mode 
Valid Receive Data 


phyerr_laneO 5 | D-PHY Lane 0 Error Input 
Signals 

Lane 1 Signals 

phy_enable_lane1 1 O D-PHY Lane 1 Enable Signal 

txulpsesc_lane1 1 O D-PHY Lane 1 ULPM enter 
request 

txulpsexit_lane1 1 O D-PHY Data Lane 1 ULPM exit 
request 

phy_ulpsactivenot_lane1 | 1 | Active low indicates Lane 1 
ULPM is active 

phy_stopstate_lane1 1 | D-PHY Lane 1 Stop State flag 

tx_datahs_lane1 8 O Lane 1 TX High-Speed Transmit 
Data Output 

tx_requesths_lane1 1 O Lane 1 TX High-Speed Transmit 
Data Sending Request 

tx_readyhs_lane1 1 | Lane 1 TX High-Speed Transmit 
Ready 

tx_readyhsout_lane1 1 O Lane 1 TX High-Speed Transmit 
feedback ready, this is one 
clk_lanebyte cycle delay signal 
of tx_readyhs_lane1 

tx_requestesc_lane1 1 O Lane 1 LP TX Escape Mode 
Transmit Request 

Lane 2 Signals 

phy_enable_lane2 1 O D-PHY Lane 2 Enable Signal 

txulpsesc_lane2 1 O D-PHY Lane 2 ULPM enter 
request 

txulpsexit_lane2 1 O D-PHY Data Lane 2 ULPM exit 
request 

phy_ulpsactivenot_lane2 | 1 | Active low indicates Lane 2 
ULPM is active 

phy_stopstate_lane2 1 | D-PHY Lane 2 Stop State flag 

tx_datahs_lane2 8 O Lane 2 TX High-Speed Transmit 
Data Output 

tx_requesths_lane2 1 O Lane 2 TX High-Speed Transmit 
Data Sending Request 

tx_readyhs_lane2 1 | Lane 2 TX High-Speed Transmit 
Ready 

tx_readyhsout_lane2 1 O Lane 2 TX High-Speed Transmit 
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feedback ready, this is one 
clk_lanebyte cycle delay signal 
of tx_readyhs_lane2 

tx_requestesc_lane2 1 O Lane 2 LP TX Escape Mode 
Transmit Request 

Lane 3 Signals 

phy_enable_lane3 1 O D-PHY Lane 3 Enable Signal 

txulpsesc_lane3 1 O D-PHY Lane 3 ULPM enter 
request 

txulpsexit_lane3 1 O D-PHY Data Lane 3 ULPM exit 
request 

phy_ulpsactivenot_lane3 | 1 | Active low indicates Lane 3 
ULPM is active 

phy_stopstate_lane3 1 | D-PHY Lane 3 Stop State flag 

tx_datahs_lane3 8 O Lane 3 TX High-Speed Transmit 
Data Output 

tx_requesths_lane3 1 O Lane 3 TX High-Speed Transmit 
Data Sending Request 

tx_readyhs_lane3 1 | Lane 3 TX High-Speed Transmit 
Ready 

tx_readyhsout_lane3 1 O Lane 3 TX High-Speed Transmit 
feedback ready, this is one 
clk_lanebyte cycle delay signal 
of tx_readyhs_lane3 

tx_requestesc_lane3 1 O Lane 3 LP TX Escape Mode 
Transmit Request 

DPHY Test Bus 

testdin[7:0] 8 O D-PHY Test Data Output Port 

testdout[7:0] 8 | D-PHY Test Data Input Port 

testen 1 O D-PHY Test Enable 

testclk 1 O D-PHY Test Clock Signal 

testclr 1 O D-PHY Test Clear Signal 


8.9.6 MIPI_DSI_HOST Register Address Map 


Base address: 0x21800000 
Base address(Set Reg): 0x21801000 
Base address(Clear Reg): 0x21802000 


0x0000 DSI VERSION Version of the DSI host controller 
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0x007C HS HD TO CNT Peripheral response timeout definition after high- 
speed read operations 

0x0080 LP_RD_TO_CNT Peripheral response timeout definition after low- 
power read operations 

0x0084. HS WR TO CNT Peripheral response timeout definition after high- 
speed write operations 

0x0088 LP_WR_TO_CNT Peripheral response timeout definition after low- 
power write operations 

0x008C BTA_TO_CNT Peripheral response timeout definition after bus 
turnaround 


oe ` }oxo090 Í SDF: 3D 3D control configuration 
0x0094 LPCLK_CTRL Low-power in clock lane 
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0x00C4 INT_MSKO Masks the interrupt generation triggered by the 
INT_STO register 

0x00C8 INT_MSK1 Masks the interrupt generation triggered by the 
INT_ST1 register 

0x00CC FSC_MODE_CFG Frame syncherozination command mode 
configuration 


DSL VERSION 
0x00000000 Version of the DSI host controller(0x00000010) DSL VERSION 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 


Reserved 


ee 
Peset | o | o | o[ofofofofotololtof{ofolo|to] oa 
œ TS Ta Ta Ins n TnS TS TSTS Ta TS T 
Name Ta 


del Version 


Version of the DSI host controller 


Field Name Type | Set/Cle | Reset Description 
ar Value 


aame e E 
dsi_version [15: 0] 0x10 SEE field indicates the version of the 
MIPI DSI host controller. 
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High 8bits is the r number 
Low 8bits is the p number 


'10' means r1p0 


8.9.6.1 PWR_UP 


0x00000004 Core power up(0x00000000) 


WE 
er | st | 30 | 20 | 20 | 27 | 25 | 2s | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 | 18 | 


Reserved 
Ke R 
Ze PERIE ER PEE HEE EE 


Core power up 


Field Name Type | Set/Cle | Reset Description 
ar Value 


a e H 


update_mode shadow register pa mode: 
0: update after update bit set to 1'b1 
1: update after update bit set to 1'b1 
and next vsync come 

update [1] RW NA self clear bit, shadow register use this 
bit to update new register config, 
after register config finish, this bit 
become 0 automaticly 


pwr_up RW NA This bit configures the core either to 
power up or to reset. shutdownz is the 
soft reset register. Its default value is 0. 
After the core configuration, to enable 
the mipi_dsi_host, set this register to 1. 
0: Reset 
1: Power-up 


8.9.6.2 CLKMGR_CFG 


Configuration of the internal clock 
0x00000008 dividers(0x00000000) CLKMGR_CFG 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


Reserved 
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Best HEE NGO | H E | T 
| ee Lslwlnieiolwalstetzlelstislslvie 


to_clk_division tx_esc_clk_division 


RW RW 
Pese lT TTT TT 


Configuration of the internal clock dividers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma eapo a o 


to_clk_division [15: 8] raina field indicates the division factor 
for the Time Out clock used as the 
timing unit in the configuration of HS to 
LP and LP to HS transition error. 

x esc_clk_divisio | [7: 0] This field indicates the division factor 
for the TX Escape clock source 
Ee CA ). The values 0 and 1 stop 
the TX_ESC clock generation. 

8.9.6.3 DPI_VCID 


DPI virtual channel id(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
Twe WEE 
Peset IT] T E T | | 
| bt TS Ta Ta ls ln Tm) s sss laas 
ness IHE T TE T 


DPI virtual channel id 


Field Name Type SEH Reset Description 
Value 


sees C O 


dpi_vcid [1: 0] This field een the DPI virtual 
channel id that is indexed to the Video 
mode packets. 


8.9.6.4 DPI_COLOR_CODING 


DPI color coding(0x00000000) 
| Bit} 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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Le 
es R 


Reserved 


"es Ëer EE 
ES D ` ` Kapp 


DPI color coding 


Field Name Type mae Reset Description 
Value 


SES SREL 
loosely18_en in set to 1, this bit activates loosely 
GEES variant to 18-bit configurations. 


eg [rat [ [RR fo 


dpi_color_coding = 0] ee field configures the DPI color 
coding as follows: 
0000: 16-bit configuration 1 
0001: 16-bit configuration 2 
0010: 16-bit configuration 3 
0011: 18-bit configuration 1 
0100: 18-bit configuration 2 
0101: 24-bit 
0110: 20-bit YCbCr 4:2:2 loosely 
packed 
0111: 24-bit YCbCr 4:2:2 
1000: 16-bit YCbCr 4:2:2 
1001: 30-bit 
1010: 36-bit 
1011: 12-bit YCbCr 4:2:0 
1100: Compression Display Stream 
1101-1111: 12-bit YCbCr 4:2:0 


8.9.6.5 DPI_CFG_POL 


Se EEE 2 EE ee ed 
KE 


Reserved 


[Type WEE 
Peset | [SN MEERA || WP RSR 
EE 
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Reserved 


OW OW OW OW 
w 
Ea Domma 


DPI polarity configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma pao [wa Jo 


colorm_active_lo = When set to D this bit configures the 
W color mode pin (dpicolorm) as active 
| active_ [ RW NA 


When set to 1, this bit configures the 
shutdown pin (dpishutdn) as active low. 


When set to 1, this bit configures the 
horizontal synchronism pin (dpihsync) 
as active low. 


When set to 1, this bit configures the 
vertical synchronism pin (dpivsync) as 
active low. 


When set to 1, this bit configures the 
W data enable pin (dpidataen) as active 
low. 


8.9.6.6 DPL LP CMD TIN 


Low-power command timing 
configuration (0x00000000) DPI_LP_CMD_TIM 


Br |31 | 30 | 29 |28 | 27 |26 | 25 |24 | 20 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved outvact_lpcmd_time 
Type PO 
| Bit Ielolalelolleleztetststatztxig 


Reserved invact_lpcmd_time 


KE 
"en 
EES ESES ER EES ES TTT TTT 


0x00000018 


Low-power command timing configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EECHER fof SSS 
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outvact_lpcmc_ti [23: 16] | RW NA This field is used for the transmission 

me of commands in low-power mode. It 
defines the size, in bytes, of the largest 
packet that can fit in a line during the 
VSA, VBP, and VFP regions. 


ena sa fao [majo | SSCS 


invact_lpcmd_tim | [7:0] RW NA This field is used for the transmission 

e of commands in low-power mode. It 
defines the size, in bytes, of the largest 
packet that can fit in a line during the 
VACT region. 


8.9.6.7 PCKHDL_CFG 


0x0000002C Packet handler configuration(0x00000000) PCKHDL_CFG 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 |18 |17 |16 


Reserved 
Pe fT 
EAR EAR EAR EAR EAR 
GEES E 


Si t 
fad SS 7 7 WER 
x_e xe 


EC DAA 


Packet handler configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Ea a a H H 

SE 0 DN en [4] a set to 1, this bit enables the 
CRC reception and error reporting. 

ecc_rx_en = te When set to 1, this bit enables the ECC 
reception, error correction, and 
reporting. 

bta_en [2] When set to 1, this bit enables the Bus 
Turn-Around (BTA) ) request. 

eotp_rx_en [1] When set to 1, this bit enables the 
EoTp reception. 

eotp_tx_en When set to 1, this bit enables the 
EoTp transmission. 


8.9.6.8 GEN_VCID 


Generic interface virtual channel 


0x00000030 id(0x00000000) 


GEN_VCID 


Br |31 | 30 | 29 | 20 | 27 | 20 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
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| Name RE 
Tve E 
Se E 
e TS Ta Ta ls ln Tm) s sss Taa 


en_vcid_r 
Reserved SE 


mea [TT TTT TTT 


Generic interface virtual channel id 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ae e e 

gen_vcid_rx [1: 0] This field indicates the a 
interface read-back virtual channel 
identification. 


8.9.6.9 MODE_CFG 


Video or Command mode 
selection(0x00000000) MODE_CFG 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 
namne | = 


Reserved 
ef OO 
Peset | o fo [oo tele tele Gelee tee HOH 
EACE KE ER EES ET ERR E 


- 


= 


0x00000034 


Video or Command mode selection 


Field Name Type SC Reset Description 
Value 


same ae CS 


cmd_video_mode This bit a the operation mode: 
0: Video mode 
1: Command mode 
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8.9.6.10 VID_MODE_CFG 


0x00000038 Video mode configuration(0x00000000) VID_MODE_CFG 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 |17 | 16 | 


Reserved 


Ip_v lip v | ipy | py 

id_mode_t 
act Ip bp | sa Reserved NW 
_en en en 


Video mode configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


a a a 

Ip md en [15] When set to 1, this bit enables the 
command transmission only in 
lowpower mode. 

frame_bta_ack_e | [14] RW NA When set to 1, this bit enables the 

n request for an acknowledge response 
at the end of a frame. 

Ip hip en [13] RW NA When set to 1, this bit enables the 
return to low-power inside the HFP 
period when timing allows. 

Ip bp en [12] RW NA When set to 1, this bit enables the 
return to low-power inside the HBP 
period when timing allows. 


Ip va) en [11] RW NA When set to 1, this bit enables the 
return to low-power inside the VACT 
period when timing allows. 

Ip vip en [10] RW NA When set to 1, this bit enables the 
return to low-power inside the VFP 
period when timing allows. 

Ip vip en RW NA When set to 1, this bit enables the 
return to low-power inside the VBP 
period when timing allows. 

Ip Vea en When set to 1, this bit enables the 
return to low-power inside the VSA 
period when timing allows. 


ma te 


vid_mode_type o : 0] This field indicates the video mode 
transmission type as follows: 
00: Non-burst with sync pulses 
01: Non-burst with sync events 
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RT EE 


8.9.6.11 VID_PKT_SIZE 


5 EE 2 ed EE laas STs Ta] 
ms T 


Reserved 


Ta TSTS TSTS TSTS TSS TT 


Video packet size 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma eapo e o 


vid_pkt_size ee field configures the number of 
pixels in a single video packet. For 18- 
bit not loosely packed data types, this 
number must be a multiple of 4. For 
YCbCr data types, it must be a multiple 
of 2, as described in the DSI 
specification. 


8.9.6.12 VID_NUM_CHUNKS 


Se EE 2 ed 2 laas STs Ta 
ms T 


Reserved 
Type | E 
| Bit Ts na [na IS [n]a] s Tales laal] 


Number of chunks 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eng TOH [RO [NA fo 
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vid_num_chunks | [12: 0] This register configures the number of 
chunks to be transmitted during a Line 
period (a chunk consists of a video 
packet and a null packet). If set to 0 or 
1, the video line is transmitted in a 
single packet. If set to 1, the packet is 
part of a chunk, so a null packet follows 
it if vid_null_size &gt; 0. Otherwise, 
multiple chunks are used to transmit 
each video line. 


8.9.6.13 VID_NULL_SIZE 


5 EE EE ed 2 Ee ee cd 
C1 Cd 


Reserved 
Type | a a 
 jisjjisjijnjiojojesej7z[sjs]ajsļjejijo 


Null packet size 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE a a E 
vid_null_size [12: 0] This register e the number of 
bytes inside a null packet. Setting it to 

0 disables the null packets. 


8.9.6.14 VID_HSA_TIME 


Horizontal Sync Active time(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name Pees 


Reserved 


Horizontal Sync Active time 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


ma rajo a e 


vid_hsa_time [11:0] This field een the Horizontal 
Synchronism Active period in lane byte 
clock cycles. 


8.9.6.15 VID_HBP_TIME 
0x0000004C Horizontal Back Porch time(0x00000000) VID_HBP_TIME 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 26 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
Name | = 


Reserved 


Horizontal Back Porch time 


Field Name Type | Set/Cle | Reset Description 
ar Value 


S a E 
vid_hbp_time [11:0] een field configures the Horizontal 
Back Porch period in lane byte clock 
cycles. 


8.9.6.16 VID_HLINE_TIME 


fe EEE 2 EE ee ed 
ms | ae e 


Reserved 


vid_hline_time 


RW 


Line time 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


ma rajo a e 


vid_hline_time [14: 0] ee field configures the size of the 
total line time (HSA+HBP+HACT+HFP) 
counted in G byte clock cycles. 
8.9.6.17 VID_VSA_LINES 


Vertical Sync Active period(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name eset ë O 


Reserved 


Reserved vsa Ines 


KE 
(ee S 
me [TSTST TTT TTT 


Vertical Sync Active period 


Field Name Type | Set/Cle | Reset Description 
ar Value 


S G e 
vsa_lines ege field configures the Vertical 
Synchronism Active period measured 
in number of horizontal lines. 


8.9.6.18 VID_VBP_LINES 


Vertical Back Porch period(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name Pee 


Reserved 
me OO 
KAREN EAR EAR EAR EAR 


e Le elo tetolwlsteilelstislslvie 


Reserved vbp_lines 


w) e EES 
KEES e e ES e e E e e e e e e T 


Vertical Back Porch period 


[Fieidwame | Bt | Type [Sevcie | Reset] Becher 
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— a va T 
ao raf 


vbp_lines This field configures the Vertical Back 
Porch period measured in number of 
horizontal lines. 

8.9.6.19 VID_VFP_LINES 


Vertical Front Porch period(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name PCS CSS 


Reserved 
Tee l 
Pest e Ce fo fofofto}ofo}otofotofolte]o| 
ei Is Ta lna TS [n lng TS Ts TS TS laa TS 


Reserved vip Ines 


Ce |e T 
me ES E EES TTT TTT 


Vertical Front Porch period 


Field Name Type — Reset Description 
Value 


SR SR 
vip Ines Leer) field configures the Vertical Front 
Porch period measured in number of 
horizontal lines. 


8.9.6.20 VID_VACTIVE_LINES 


Vertical resolution(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16| 


Reserved 
ef OO 
Pest | o Jo TTT TTT 


m TSTST TSTS TSTS TSTS TSTST 


Vertical resolution 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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KEE 


vactive_lines [13: 0] This field configures the Vertical Active 
period measured in number of 
horizontal lines. 

8.9.6.21 EDPI_CMD_SIZE 


Size for eDPI packets(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name Pee 


Reserved 
Ke e 
Pest | of ofofofoefofoefoefoefoefoefoefoefoefefo 
ei TnS [a lna [s [n]a TS Ts TTS TS laal 


edpi_allowed_cmd_size 


KH T 
rd Ee HER HRE H HHH 


Size for eDPI packets 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Ett 


edpi_allowed_cm This field ee the maximum 
| size allowed size for an eDPI write memory 
command, measured in pixels. 
Automatic partitioning of data obtained 
from eDPI is permanently enabled. 


8.9.6.22 CMD_MODE_CFG 


as | Command mode coniguraton@xoo000000) | CMD MODEcre | 
Con Jo Jeo [e e [e Tass asses TS 


dcs dcs dcs 
KS 
Reserved Reserved 


ES E BG 


en en en en en en ack 
Res | gen g g g g g g 
sr sr sr sw sw sw | cmc | exq pps 
erv _lw Reserved 
a ti 2p 1p Op 2p 1p Op tx tx tx 
tx tx tx tx tx tx 
= ofe [ew [oe [rw [rw [ww [ow [ow [aw [rw [RO 
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Command mode configuration 


Field Name Type SERGE Reset Description 
Value 


aoe E 


max_rd_pkt_size e This bit So the maximum read 
packet size command transmission 
type: 
0: High-speed 
1: Low-power 


ETH T 


dcs_lw_tx = This bit configures the DCS long write 
packet command transmission type: 
0: High-speed 
1: Low-power 


dcs_sr_Op_tx [18] RW This bit configures the DCS short read 
packet with zero parameter command 
transmission type: 


0: High-speed 
1: Low-power 
dcs_sw_ip_tx This bit configures the DCS short write 


packet with one parameter command 
transmission type: 


0: High-speed 
1: Low-power 
dcs_sw_Op_tx This bit configures the DCS short write 


packet with zero parameter command 
transmission type: 


0: High-speed 
1: Low-power 


et EI 


gen_lw_tx = This bit configures the Generic long 
write packet command transmission 
type: 
0: High-speed 
1: Low-power 


gen_sr_2p_tx [13] RW This bit configures the Generic short 
read packet with two parameters 
command transmission type: 


0: High-speed 
1: Low-power 
gen_sr_ip_tx This bit configures the Generic short 


read packet with one parameter 
command transmission type: 


0: High-speed 
1: Low-power 


gen_sr_Op_tx This bit configures the Generic short 
read packet with zero parameter 
command transmission type: 


0: High-speed 
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Ree ee ee H 


gen_sw_2p D [10] This bit configures the Generic short 
write packet with two parameters 
command transmission type: 
0: High-speed 
1: Low-power 


gen_sw_1p_tx This bit configures the Generic short 
write packet with one parameter 
command transmission type: 


0: High-speed 
1: Low-power 
gen_sw_Op_tx This bit configures the Generic short 


write packet with zero parameter 
command transmission type: 


0: High-speed 
1: Low-power 


This bit configures the Compression 
Mode Command packet transmission 


type: 

0: High-speed 

1: Low-power 

This bit configures the Execute Queue 
Command packet transmission type: 
0: High-speed 

1: Low-power 


This bit configures the Picture 
Parameter Set packet transmission 


type: 
0: High-speed 
1: Low-power 


a TT G 

ack_rqst_en = When set to 1, this bit enables the 
acknowledge request after each packet 
transmission. 

tear_fx_en When set to 1, this bit enables the 
tearing effect acknowledge request. 


8.9.6.23 GEN_HDR 


Generic packet header 
0x0000006C configuration(0x00000000) 


Br |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
Name | e 


Reserved gen_wc_msbyte 


gen_wc_Isbyte gen_dt 
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Reset | oJ o fof o}ofoto}ofoto}ofo}ofo|te]o| 


Generic packet header configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"ess Jl III 


gen_wc_msbyte [23: 16] | RW NA This field configures the most 
significant byte of the header packet's 
word count for long packets or data 1 
for short packets. 


gen_wc_lIsbyte [15: 8] RW NA This field configures the least 
significant byte of the header packet's 
Word count for long packets or data 0 
for short packets. 

Qen VC [7: 6] RW NA This field configures the virtual channel 
id of the header packet. 

gen_dt [5: 0] RW NA This field configures the packet data 
type of the header packet. 


8.9.6.24 GEN_PLD_DATA 


0x00000070 Generic payload data in and out(0x00000000) GEN PLD DATA 


Se EE Tass] lal als TTS Ta] 
CTH TH 
me [TTT TTT 
TSTST TSTS TSTS TSTST 


gen_pld_b2 gen_pld_b1 


Generic payload data in and out 


Field Name Type | Set/Cle | Reset Description 
St Value 
gen_pld_b4 [31:24] | RW NA This field indicates byte 4 of the packet 
payload. 


gen_pld_b3 [23: 16] | RW NA This field indicates byte 3 of the packet 
payload. 

gen_pld_b2 [15: 8] RW NA This field indicates byte 2 of the packet 
payload. 

gen_pld_b1 [7: 0] RW NA This field indicates byte 1 of the packet 
payload. 
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8.9.6.25 CMD_PKT_STATUS 


Cen [= [=] [= [or [[s[~[=]~[a[m] sn Ts 
ms 


Reserved 


ae 
Reserved 


E 


Command packet status 


Field Name Type | Set/Cle | Reset Description 
ar Value 
SERIES 

SS rd cmd bus en bit is set when a read command is 
issued and cleared when the entire 
response is stored in the FIFO. 

gen_ a | r_full RN | This bit indicates the full status of the 
generic read payload FIFO. 

gen Z r_empty This bit indicates the empty status of 
the generic read payload FIFO. 

gen_pld_w_full This bit indicates the full status of the 
generic write payload FIFO. 

gen_pld_w_empty | [2] NA 0x1 This bit indicates the empty status of 
the generic write payload FIFO. 

gen_cmd_full [1] NA This bit indicates the full status of the 
generic command FIFO. 

gen_cmd_empty NA 0x1 This bit indicates the empty status of 
the generic command FIFO. 

8.9.6.26 TO_CNT_CFG 


fe EE 2 ed Tsa Ce TS Ta] 


hstx_to_cnt 


KH S 
mea [TT TTT 
Ta TSTS TSTS TSTS TSTST 


Iprx_to_cnt 
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T 


Timeout timers configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


hstx_to_cnt [31:16] | RW NA This field configures the timeout 
counter that triggers a high-speed 
transmission timeout contention 
detection (measured in 
TO_CLK_DIVISION cycles). If using 
the non-burst mode and there is no 
sufficient time to switch from HS to LP 
and back in the period which is from 
one line data finishing to the next line 
sync start, the DSI link returns the LP 
state once per frame, then you should 
configure the TO CLK DIVISION and 
hstx_to_cnt to be in accordance with: 
hstx_to_cnt * lanebyteclkperiod * 
TO CLK DIVISION &gt;= the time of 
one FRAME data transmission * (1 + 
10%) In burst mode, RGB pixel 
packets are time-compressed, leaving 
more time during a scan line. 
Therefore, if in burst mode and there is 
sufficient time to switch from HS to LP 
and back in the period of time from one 
line data finishing to the next line sync 
start, the DSI link can return LP mode 
and back in this time interval to save 
power. For this, configure the 
TO_CLK_DIVISION and hstx_to_cnt to 
be in accordance with: hstx_to_cnt * 
lanebyteclkperiod * 
TO_CLK_DIVISION &gt;= the time of 
one LINE data transmission * (1 + 
10%). 


lprx_to_cnt [15: 0] RW NA This field configures the timeout 
counter that triggers a low-power 
reception timeout contention detection 
(measured in TO_CLK_DIVISION 
cycles). 


8.9.6.27 He BD TO CNT 


Peripheral response timeout definition after 
0x0000007C high-speed read operations(0x00000000) HS. RD_TO_ CNT 


ee |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 frs] 17 | 16 | 
| Name | Reserved 


EEN 
Pest | o | o | o | of}ofofofotototo]{otototo]{ oa 
RN ee 


hs_rd_to_cnt 
Type RW 
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Reset | o | of of ofofofofofo}fo]o]o}ofeofo]o| 


Peripheral response timeout definition after high-speed read operations 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EEGENEN 


be rd io cnt [15: 0] RW NA This field sets a period for which the 
mipi_dsi_host keeps the link still, after 
sending a high-speed read operation. 
This period is measured in cycles of 
lanebyteclk. The counting starts when 
the D-PHY enters the Stop state and 
causes no interrupts. 


8.9.6.28 LP_RD_TO_CNT 


Peripheral response timeout definition after 
0x00000080 low-power read operations(0x00000000) What ONT 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


Reserved 
me Le 
EAR EAR EAR EAR EAR 
ei fisjjisjijujiofjojsjz|sjs|ajsjeļijo 


lp_rd_to_cnt 


Peripheral response timeout definition after low-power read operations 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma rajo [wa Jo 


lo_rd_to_cnt e 5: 0] This field sets a ee for which the 
mipi_dsi_host keeps the link still, after 
sending a low-power read operation. 
This period is measured in cycles of 
lanebyteclk. The counting starts when 
the D-PHY enters the Stop state and 
causes no interrupts. 


8.9.6.29 HS_WR_TO_CNT 


Peripheral response timeout definition after 


G high-speed write operations(0x00000000) 


HS_WR_TO_CNT 


pre 
SD. 


Reserved Reserved 


E 
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œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


hS Wr Io cnt 


EC 
Peel PPP) PPP) PPP) 


Peripheral response timeout definition after high-speed write operations 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea a o a fo | COCs 


presp_to_mode [24] RW NA When set to 1, this bit ensures that the 
peripheral response timeout caused by 
hs_wr_to_cnt is used only once per 
eDPI frame, when both the following 
conditions are met: 
1. dpivsync_edpiwms has risen and 
fallen. 
2. Packets originated from eDPI have 
been transmitted and its FIFO is empty 
again. 
In this scenario no non-eDPI requests 
are sent to the D-PHY, even if there is 
traffic from generic or DBI ready to be 
sent, making it return to stop state. 
When it does so, PRESP_TO counter 
is activated and only when it finishes 
does the controller send any other 
traffic that is ready. 


ees festa [ao [wa fo | SSCS 


hs_wr_to_cnt [15: 0) RW NA This field sets a period for which the 
mipi_dsi_host keeps the link inactive 
after sending a high-speed write 
operation. This period is measured in 
cycles of lanebyteclk. The counting 
starts when the D-PHY enters the Stop 
state and causes no interrupts. 


8.9.6.30 LP_WR_TO_CNT 


Peripheral response timeout definition after 
low-power write operations(0x00000000) pee eh 


BEER 


0x00000088 


Reserved 
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Ip wr Io cnt 


Peripheral response timeout definition after low-power write operations 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma epo a e 


Ip WP 10. Cnt z 5: 0] This field sets a a for which the 
mipi_dsi_host keeps the link inactive 
after sending a low-power write 
operation. This period is measured in 
cycles of lanebyteclk. The counting 
starts when the D-PHY enters the Stop 
state and causes no interrupts. 


8.9.6.31 BTA_TO_CNT 


Peripheral response timeout definition after bus 
0x0000008C turnaround(0x00000000) ete To EN 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name | 


Reserved 
mes R 
Pest lT a A TTT 
ei TnS [a lna [s [n lng TS Ts TTS TS laa lS 
A d D VE 


bta_to_cnt 


"e 
T 
me [o e E E e e Ee e e e e e e 


Peripheral response timeout definition after bus turnaround 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewa ao C [SSCS 


bta_to_cnt [15: 0] RW NA This field sets a period for which the 
mipi_dsi_host keeps the link still, after 
completing a Bus Turn-Around. This 
period is measured in cycles of 
lanebyteclk. The counting starts when 
the D-PHY enters the Stop state and 
causes no interrupts. 


8.9.6.32 SDF_3D 
0x00000090 3D control configuration(0x00000000) SDF_3D 
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EES 


Sen 
Reserved 


| Type | 


sec 
righ ond 
Reserved t_fir format_3d mode_3d 


aa 


3D control configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema enpo IL 


send_3d_cfg [16] When set, causes the next VSS packet 
to include 3D control payload in every 
VSS packet. 


ma ea o a 


right_first [5] This bit defines the left or right order: 
0: Left eye data is sent first, and then 
the right eye data is sent. 
1: Right eye data is sent first, and then 
the left eye data is sent. 
second_vsync This field defines whether there is a 
second VSYNC pulse between Left 
and Right Images, when 3D Image 
Format is Frame-based: 
0: No sync pulses between left and 
right data 
1: Sync pulse (HSYNC, VSYNC, 
blanking) between left and right data 


format_3d [3: 2] This field defines the 3D image format: 
00: Line (alternating lines of left and 
right data) 
01: Frame (alternating frames of left 
and right data) 
10: Pixel (alternating pixels of left and 
right data) 
11: Reserved 


mode_3d [1:0] This field defines the 3D mode on/off 
and display orientation: 
00: 3D mode off (2D mode on) 01: 3D 
mode on, portrait orientation 
10: 3D mode on, landscape orientation 
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8.9.6.33 LPCLK_CTRL 


Cen Jo eoe ed e e 2 e e TnS Ta] 
C 


vee l 
Best IIE ES SSES ES SSES ES SSES 
| bit Le elo ls ln ls tele let tUale a 


Reserved 


SC SG 


Low-power in clock lane 


Field Name Type Rza | Reset Description 
Value 


Sp ea 
auto_clklane_ctrl [1] e bit enables the automatic 
mechanism to stop providing clock in 
the clock lane when time allows. 
phy_txrequestclkh RW NA This bit controls the D-PHY PPI 
S txrequestclkhs signal. 


8.9.6.34 PHY_TMR_LPCLK_CFG 


D-PHY timing configuration for the clock 
0x00000098 lane(0x00000000) PHY_TMR_LPCLK_CFG 


Se EEE Ee EE ee Tn TSTST] 
KE? 


Reserved phy_clkhs2lp_time 


Reserved phy_clklp2hs_time 


w) HT H 
me [TSTST RER ESESESESESESESER 


D-PHY timing configuration for the clock lane 


ananas | en J Type [Sevcie | Reset | Description — | 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2524 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


ege ) SL8541E Device Specification 


SS R 7 H 
E C 


phy_clkhs2lp_tim = 16] | RW This field configures the maximum time 

e that the D-PHY clock lane takes to go 
from high-speed to low-power 
transmission measured in lane byte 
clock cycles. 


ewa Els C S 


phy_clklp2hs_tim RW NA This field configures the maximum time 

e that the D-PHY clock lane takes to go 
from low-power to high-speed 
transmission measured in lane byte 
clock cycles. 


8.9.6.35 PHY_TMR_CFG 


D-PHY timing configuration for data 
0x0000009C lanes(0x00000000) PHY_TMR_CFG 


| Bit |31 | 30 | 29 | 20 |27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


phy_hs2lp_time phy_lp2hs_time 
Type Pm E NN 


erv max_rd_time 
ed 


KE 
mea ee TTT TTT TTT 


D-PHY timing configuration for data lanes 


Field Name Type | Set/Cle | Reset Description 
ar Value 


phy_hs2lp_time [31:24] | RW NA This field configures the maximum time 
that the D-PHY data lanes take to go 
from high-speed to low-power 
transmission measured in lane byte 
clock cycles. 


phy_lp2hs_time [23: 16] | RW NA This field configures the maximum time 
that the D-PHY data lanes take to go 
from low-power to high-speed 
transmission measured in lane byte 
clock cycles. 


TL L H 


max_rd_time [14: 0] RW NA This field configures the maximum time 
required to perform a read command in 
lane byte clock cycles. This register 
can only be modified when no read 
command is in progress. 
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8.9.6.36 PHY_RSTZ 


5 ES EE EE ass ss 
ms a O 


KH 
Peset | o leet te ees tee ee 
e fis Ta Ta ls ln ma) s {se} 7telts| a] EE io | 


Reserved 


phy 
_for 

Reserved 
Ka 


D-PHY reset control 


Field Name Type | Set/Cle | Reset Description 
ar Value 


SERIES 

phy_forcepll [3] When the D-PHY is in GEE this bit 
enables the D-PHY PLL. 

phy_enableclk [2] RW NA When set to1, this bit enables the D- 
PHY Clock Lane module. 

phy_rstz [1] RW NA When set to 0, this bit places the digital 
section of the D-PHY in the reset state. 

phy_shutdownz RW NA When set to 0, this bit places the D- 
PHY macro in power-down state. 

8.9.6.37 PHY_IF_CFG 


Cen Jor [ooe ee [er Jes ee Ta 


Reserved 
"mt 
Pest e Ce fo fofofto}oftofotsfotofote]o| 


œ TS Ta EE EECH STS ES EA ES ENER 


phy_stop_wait_time Reserved n_lanes 


KSE EE RER 
me ER ES EES ES 


D-PHY interface configuration 
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a T 
ao [ofa 


phy_stop_wait_ti [15: 8] This field configures the minimum wait 
me period to request a high-speed 
transmission after the Stop state. 


E [ra o we Jo 


n_lanes o : 0] This field configures the number of 
active data lanes: 00: One data lane 
(lane 0) 
01: Two data lanes (lanes 0 and 1) 
10: Three data lanes (lanes 0, 1, and 
2) 
11: Four data lanes (lanes 0, 1, 2, and 
3) 


8.9.6.38 PHY_ULPS_CTRL 


0x000000A8 D-PHY Ultra Low-Power control(0x00000000) PHY_ULPS_CTRL 


Er |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 |17 | 16 | 


Reserved 
wef 
Peset | o Leet teste teste teste 
Sr TnS [na Ina [s [un Ina TS TS YS TS aa] 


l 


D-PHY Ultra Low-Power control 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena ora o a TS 


phy_txexitulpslan CRT ULPS mode Exit on all active data 
lanes. 


phy_txrequlpslan a ee ULPS mode Request on all active data 
lanes. 


phy_txexitulpsclk tt] [Rw [na jo | ULPS mode Exit on clock lane. 
phy_txrequlpsclk fo) [Rw [na jo | ULPS mode Request on clock lane. 


8.9.6.39 PHY_TX_TRIGGERS 


0x000000AC D-PHY transmit triggers(0x00000000) PHY_TX_TRIGGERS 
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EA EGE leede Ee eee 
| Name | see 
e l 
Beet Le leet tee tee teste ee 


| Bit Ielolalelollelextetststatztxig 
| Name | Reserved phy_tx_triggers 


D-PHY transmit triggers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


m ea po [nx fo 


phy_tx_triggers [3: 0] ee field controls the trigger 
transmissions. 


8.9.6.40 PHY_STATUS 


fe EEE 2 EE ee TTS aD 
ms T 


Reserved 
wef 
| Reset Le fo fo tele Gelee teste steet 
BZH UGH GH RAHE EH EHET 


- S 


wp e etete 
D D D DE 


D-PHY PPI status interface 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EECHER 


phy_ulpsactivenot em ee bit indicates the status of 
Slane ulpsactivenot3lane D-PHY signal. 
phy_stopstateSlan | [11] NA This bit indicates the status of 
e phystopstate3lane D-PHY signal. 
phy_ulpsactivenot | [10] RO Iw [oxt | This bit indicates the status of 
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Zone rr E ulpsactivenot2lane D-PHY signal. 
seele" This bit indicates the status of 
phystopstate2lane D-PHY signal. 
phy_ulpsactivenot This bit indicates the status of 
1lane ulpsactivenotilane D-PHY signal. 
phy_stopstateilan | [7] NA This bit indicates the status of 
e phystopstate1lane D-PHY signal. 
phy_rxulpsescOla NA 0x1 This bit indicates the status of 
ne rxulpsescOlane D-PHY signal. 
phy_ulpsactivenot | [5] NA This bit indicates the status of 
Olane ulpsactivenotOlane D-PHY signal. 


phy_stopstateOlan | [4] NA This bit indicates the status of 

e phystopstateOlane D-PHY signal. 

phy_ulpsactivenot | [3] NA This bit indicates the status of 

clk phyulpsactivenotclk D-PHY signal. 

phy_stopstateclkl | [2] NA This bit indicates the status of 

ane phystopstateclklane D-PHY signal. 

phy_direction [1] NA This bit indicates the status of 
phydirection D-PHY signal. 

phy_lock NA This bit indicates the status of phylock 
D-PHY signal. 


8.9.6.41 PHY_TST_CTRLO 


SC EE Ee EE ed 


Reserved 
Te EE 
Pest | o Jo [os fof ofotofoto}otofote]ote]o| 
ei Is Ta lna TS [lng TS Ts TSTS laa 


h 
RB - 
Reserved 

stel 
Sg 
D-PHY test interface control 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema papo a e 


phy_testclk = This bit is used to clock the es 
bus into the D-PHY. 


phy_testclr fo) Ip [NA foxt | PHY test interface clear (active high). 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2529 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di SPREADTRUM ) SL8541E Device Specification 


8.9.6.42 PHY_TST_CTRL1 


0x000000B8 D-PHY test interface control 1(0x00000000) PHY_TST_CTRL1 


Reserved 


œ TS Ta Ta Ins Tn TnS TS STS Ta TS T 


phy_testdout phy_testdin 


"melen 
de ee TTT TTT 


D-PHY test interface control 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema pajo [wa Jo 


phy_testen e ee test interface operation selector: 
1: The address write operation is set 
on the falling edge of the testclk signal. 
0: The data write operation is set on 
the rising edge of the testclk signal. 

phy_testdout [15: 8] PHY output 8-bit data bus for read- 
IT IS and internal probing 
T 12 


phy_testdin [7: 0] PHY test interface input 8-bit data bus 
for internal register programming and 
test functionalities access. 

8.9.6.43 INT_STO 


Interrupt status register 0(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


dph dph dph dph dph 
ye }yeyyey}ye 7] ye 
rror | rror | rror | rror l rror 
s 4 s 3 s 2 s1 s0 


ack ack 
RS S 
h_e 
d d SS Gs rr B 
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KE a e o ee no | ao: EES EES EE 
| Reset} ofojofoflejoefolejoefolefejoefoefe]e] 


Interrupt status register 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


jrenfRo [Na fo [| CS 

dphy_errors_ 4 [20] NA This bit indicates the LP1 contention 
error ErrContentionLP1 from Lane O. 

dphy_errors_3 [19] NA This bit indicates the LPO contention 
error ErrContentionLPO from Lane 0. 

dphy_errors 2 [18] NA This bit indicates the ErrControl error 
from Lane 0. 

dphy_errors_1 [17] NA This bit indicates ErrSyncEsc low- 
power data transmission 
synchronization error from Lane 0. 

dphy_errors_0 [16] NA This bit indicates ErrEsc escape entry 
error from Lane 0. 

ack_with_err_15 [15] NA This bit retrieves the DSI protocol 
violation from the Acknowledge error 
report. 

ack_with_err_14 [14] NA This bit retrieves the reserved (specific 
to device) from the Acknowledge error 
report. 

ack_with_err_13 [13] This bit retrieves the invalid 
transmission length from the 
Acknowledge error report. 

Pe | _with_err_12 [12] This bit retrieves the DSI VC ID Invalid 
from the Acknowledge error report. 

eweg [11] This bit retrieves the not recognized 
DSI data type from the Acknowledge 
error report. 

ack_with_err_10 [10] This bit retrieves the checksum error 
(long packet only) from the 
Acknowledge error report. 

ack_with_err_9 This bit retrieves the ECC error, multi- 
bit (detected, not corrected) from the 
Acknowledge error report. 

ack_with_err_8 NA This bit retrieves the ECC error, single- 
bit (detected and corrected) from the 
Acknowledge error report. 

ack_with_err_7 [7] NA This bit retrieves the reserved (specific 
to device) from the Acknowledge error 
report. 

ack_with_err_6 NA This bit retrieves the False Control 
error from the Acknowledge error 
report. 

ack_with_err_5 [5] NA This bit retrieves the Peripheral 
Timeout error from the Acknowledge 
Error report. 


ack_with_err_4 a [RO Iw jo | This bit retrieves the LP Transmit Sync 
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report. 


ack_with_err_3 [3] NA This bit retrieves the Escape Mode 
Entry Command error from the 
Acknowledge error report. 


ack_with_err_2 [2] NA This bit retrieves the EoT Sync error 
from the Acknowledge error report. 

ack_with_err_1 [1] NA This bit retrieves the SoT Sync error 
from the Acknowledge error report. 

ack_with_err_0 NA This bit retrieves the SoT error from the 
Acknowledge error report. 


8.9.6.44 INT_ST1 


Interrupt status register 1(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
pType Le 
KAREN EAR EAR EAR EAR 
D delen ZK eRe EL 


K 
SN eop to_l 
_siz 
Reserved be SS 1 er Ñ S r d 
Ce ee ae 


mE a 
Peset RE: EES 


Interrupt status register 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena oa II 


gen_pld_recev_er | [12] NA This bit indicates that during a generic 

r interface packet read back, the payload 
FIFO becomes full and the received 
data is corrupted. 


gen_pld_rd_err [11] NA This bit indicates that during a DCS 
read data, the payload FIFO becomes 
empty and the data sent to the 
interface is corrupted. 

gen_pld_send_err | [10] NA This bit indicates that during a Generic 
interface packet build, the payload 
FIFO becomes empty and corrupt data 
is sent. 

gen_pld_wr_err NA This bit indicates that the system tried 
to write a payload data through the 
Generic interface and the FIFO is full. 
Therefore, the payload is not written. 
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gen_cmd_wr_err This bit indicates that the system tried 
to write a command through the 
Generic interface and the FIFO is full. 
Therefore, the command is not written. 


dpi_pld_wr_err This bit indicates that during a DPI 
pixel line storage, the payload FIFO 
becomes full and the data stored is 
corrupted. 


eopt_err This bit indicates that the EoTp packet 
is not received at the end of the 
incoming peripheral transmission. 


pkt_size_err [5] NA This bit indicates that the packet size 
error is detected during the packet 
reception. 


crc_err [4] NA This bit indicates that the CRC error is 
detected in the received packet 
payload. 

ecc_multi_err [3] NA This bit indicates that the ECC multiple 
error is detected in a received packet. 

ecc_single_err [2] NA This bit indicates that the ECC single 
error is detected and corrected ina 
received packet. 

[ NA 


This bit indicates that the low-power 
reception timeout counter reached the 
end and contention is detected. 


This bit indicates that the high-speed 
transmission timeout counter reached 
the end and contention is detected. 


8.9.6.45 INT_MSKO 


Masks the interrupt generation triggered by the 
0x000000C4 INT_STO register(0x001FFFFF) INT_MSKO 


ceed ER a e L E 


Ñ 


s 4 s 3 S 2 S 1 s0 
Faw [ew e e [a 
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Masks the interrupt generation triggered by the INT STO register 


Field Name Type SE Reset Description 
Value 


Sn OA r 


SE 
e Mise 
EE E 
SE EC la 
El lll ll len 
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8.9.6.46 INT_MSK1 


Masks the interrupt generation triggered by the 


0x000000C8 INT_ST1 register(0x00001FFF) 


INT_MSK1 


Reserved 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


ne TR 
mea [TTT 
e pelete fehe h e ES ES ESGESES 


Masks the interrupt generation triggered by the INT_ST1 register 


Field Name Type | Set/Cle | Reset Description 
ar Value 


e fao a Jo 


mask_gen_pld_re = a gen_pld_recev_err 
cev_err 

_err 

mask_gen_pld_se | [10] RW NA 0x1 mask_gen_pld_send_err 
nd_err 

_err 

mask_gen_cmd_ RW NA 0x1 mask_gen_cmd_wr_err 
wr_err 

_err 


| mask_eopt_err | | mask_eopt err | err (fi | maak eop en o i] | mask_eopt_err 2 err 


e Dk size er VE E mask_pkt_size_err 


mask_ecc_multi_ = oe ath eo ecc_multi_err 
err 
_err 


Trask tors [to [AW [WA [oxi Iesst o 
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8.9.6.47 FSC_MODE_CFG 


Frame syncherozination command mode 
0x000000CC configuration(0x00000200) PSC. MODE CEG 


Br |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
| Name | see el 


ne TR 
CE O O OOO 


Reserved 


Frame syncherozination command mode configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EES 


EXC_ interval_tim | [15: 8] oe frame number between two 
Execute Command Queue packets in 
gg mode 

Kee 


Dual_DSI_EN = ee set to 1, this bit indicates that 
Dual DSI mode is enabled. 


FSC_mode This bit configure the operation mode 
for FSC transimit, when Dual DSI 
mode is enabled. 

1: manual mode. Execute Command 
Queue is send manual from APB 
interface 

0: auto mode. Execute Command 
Queue is sent automatically every 
EXC_interval_time frames. 


8.9.6.48 DESKEW_EN 


fe EEE Ee 2 EE G GEE 
"en EE 


Reserved 


EE 

Pest e | Wm ES a | ER 

e Le elo ieto fleece let EEE) 
DE 


Reserved 
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PHY Deskew Calibration Enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eg frst [Oo ie 


DESKEW_EN a the DPHY to start or stop the 
deskew calibration 
Low to high cause PHY to initiate a 
DSkew calibration 
High to low cause PHY to stop DSkew 
calibration pattern transmission and 
initiate an end-of-transmission 
sequence 


INT_PLL_STS 


Cen EEE assa Lanas e e Ta 
ms T 


Reserved 


Interrupt status for int_pll 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(eng TIR II 
CECR 


INT_PLL_MSK 


Cen Jor [ooe Jee [e Jes es ee ed 
ms 


Reserved 


vee RE 
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Reset {A A a ER RS EI RS EES 


Reserved 


Mask the int_pll signal 


Field Name Type SEH Reset Description 
Value 


eS (n p 


int_pll_msk [oon era na nor When high, mask the int_pll signal to 


INT_PLL_CLR 


Cen [= [=] [=] sasa LaTsTs Ts n ss 
ens 


Reserved 


Clear int_pll 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma for o a fo 


int_pll_clr a clear register, when it is written, 
int_pll go low 


8.9.7 Implement detail 


8.9.7.1 dpi_if_ctrl 


Interface of this module is listed in below table: 
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Signal Name Width IO description 


DPI interface 


dpi_vsync 1 | DPI vertical sync 
dpi_hsync 1 | DPI horizontal sync 
dpi_data_en 1 l DPI data enable, When 


high indicates 
dpi_pixel_data is available 


clk_dpi 1 l DPI pixel clock 
dpi_pixel_data 30 | DPI pixel data 
dpi_halt 1 O Active high used in 


command mode to 
indicates that dsi_ctrl_top 
can’t accept pixel data 


now. 

dpi_te 1 O DPI tear effect signal 

Pixel FIFO Interface 

pixel_fifo_wr 1 O fifo write request singal, 
high active 

pixel_fifo_wdata 32 O pixel data from DPI, should 
do format change to match 
DSI spec 

pixel_fifo_full 1 l fifo full 

pixel_fifo_af 1 l fifo almost full, when 


command mode active, 
dpi_if_ctrl should assert 
dpi_halt to notice dispc to 
stop send pixel data 


DPI control FIFO interface 


dpictrl_fifo_wr 1 O fifo write request singal, 
high active 

dpictrl _fifo_wdata 17 O fifo write data. 
video mode: 


{14’d0,vsync,hsync,dataen} 
command mode: 


{first_pkt_flag, 
pkt_size_highbyte, 
pkt_size_lowbyte }. 


first_pkt_flag assert when 
fist packet data is written to 
pixel_fifo after posedge of 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2539 of 2596 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Di Ev Of ) SL8541E Device Specification 


dpi_vsync 
dpictrl _ fifo_full 1 l fifo full 
dpictrl _fifo_af 1 l fifo almost full, when 


command mode active, 
dpi_if_ctrl should assert 
dpi_halt to notice dispc to 
stop send pixel data 


DPI Configure info 


dsi_work_mode 1 | 1: command mode 


0: video mode 


cmd_mode_pkt_size 32 l Number of pixel in one 
command mode packet. 
When number of pixel data 
written to fifo equal to or 
more than 
cmd_mode_pkt_size, 
dpi_if_ctrl should write data 
bytes to dpictrl fifo. 


dpi_video_mode_format | 4 l video format from DPI: 
0000: 16-bit configuration 1 
0001: 16-bit configuration 2 
0010: 16-bit configuration 3 
0011: 18-bit configuration 1 
0100: 18-bit configuration 2 
0101: 24-bit RGB 


0110: 20-bit YCbCr 4:2:2 
loosely packed 


0111: 24-bit YCbCr 4:2:2 
1000: 16-bit YCbCr 4:2:2 
1001: 30-bit RGB 

1010: 36-bit RGB 

1011: 12-bit YCbCr 4:2:0 
1100: 8-bit DSC 

1101: 12-bit YCbCr 4:2:0 
1110: 6-bit DSC 

1111: 6-bit DSC 


Note: if currently works in 
the Command mode then 
0110-1111: 24-bit RGB 


other signals from internal control module 


dpi_skip_nxt_frame 1 l When this signal goes 
high, dpi_if_ctrl should skip 
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one frame dpi_data_en 


apb_if_ctrl 

Signal Name Width UO description 

APB interface 

dsi_presetn 1 l APB Asynchronous 
Reset Signal This 
signal acts as global 
reset. Active low 

dsi_pclk 1 l APB Clock Signal 

dsi_paddr 9 | APB Address Bus 

dsi_penable 1 l APB Enable Signal 

dsi_psel 1 l APB Slave 
Selection Signal 

dsi_pwdata 32 | APB Write Data Bus 

dsi_pwrite 1 l APB Write Enable 
Signal 

dsi_prdata 32 O APB Read Data Bus 

FIFO interface 

apb_wfifo_wr 1 O FIFO write request 
singal, high active 

apb_wfifo _wdata 32 O payload data for 
long packet 

apb_wfifo _ full 1 | FIFO full flag 

apb_cmdfifo_wr 1 O FIFO write request 
singal, high active 

apb_cmdfifo_wdata | 25 O packet header 
bit24: tear effect 
related command 
flag 
bit[23:8]: short 
packet data1 and 
data0 or long 
packet word count 
bit[7:0]: packet ID 

apb_cmdfifo ` full 1 | FIFO full flag 

apb_rfifo_rd 1 O FIFO read request, 
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high active 


apb_rfifo_rdata 


32 


FIFO read data 


apb_rfifo_empty 


FIFO empty 


error source 


ack_with_err0~15 


ack errors 


err_esc 


errsync_esc 


err_control 


err_contention_lp0 


err_contention_Ip1 


pixel_fifo_wr_err 


pixel_fifo_rd_err 


dpictrl_fifo_wr_err 


dpictrl_fifo_rd_err 


apb_cmdfifo_wr_err 


apb_cmdfifo_rd_err 


apb_wfifo_wr_err 


apb_wfifo_rd_err 


apb_rfifo_wr_err 


apb_rfifo_rd_err 


rx_ecc_singlebit_err 


rx_ecc_multibit_err 


rx_crc_err 


dsi_timer 


Signal Name 


Width 


UO 


description 


clock & reset 


clk_lanebyte 


lanebyte clock 
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rst_lanebyte_n 


asynchronous reset, 
de-assert sync with 
clk_lanebyte 


configure info 


hstx_to_value 


32 


HSTX_TO timer 
value, zero means 
disable this function 


lprx_to_value 


32 


LPRX_TO timer 
value, zero means 
disable this function 


bta_to_value 


32 


BTA_TO timer 
value, zero means 
disable this function 


presp_to_hstx_value 


32 


HSTX Peripheral 
response timer 
value, zero means 
disable this function 


presp_to_lptx_value 


32 


LPTX Peripheral 
response timer 
value, zero means 
disable this function 


presp_to_lprx_value 


32 


LPRX Peripheral 
response timer 
value, zero means 
disable this function 


stopstate_wait_time 


32 


Minimum time for 
data lane stay in 
stopstate. 


internal signals 


phy_if_ctrl_state 


phy_if_ctrl_state: 
000: IDLE 

001: STOPSTATE 
002: LPTX 

003: LPRX 

004: HSTX 

005: BTA 

006: DESKEW 


hstx_to_err 


HSTX timeout error 


lprx_to_err 


LPRX timeout error 


bta_to_err 


BTA timeout error 


presp_to_lptx_end 


GO1 OO) O 


LPTX PRESP count 
end 


presp_to_lprx_end 


LPRX PRESP count 
end 


presp_to_hstx_end 


HSTX PRESP count 
end 


stopstate_wait_end 


O 


Stopstate count end 
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8.10 MIPI CSI HOST 


8.10.1 Overview 


The Camera Serial Interface 2 Specification defines an interface between a peripheral device 
(camera) and a host processor (baseband, application engine). The purpose of this document is to 
specify a standard interface between a camera and a host processor for mobile applications. 


8.10.2 CSI-2 Feature 


8.10.2.1 Feature List 


The MIPI CSI2 host controller supports the following features: 


e Compliant with MIPI Alliance Standard for Camera Cerial Interface 2(CSI-2), Version 
1.00-29 November 2005 


e ` Interface with MIDI D-PHY following PHY protocol interface(PPI), as defined in MIPI 
Alliance Specification for D-PHY, Version 1.00.00-14 May 2009 


e Up to four D-PHY RX data lanes 
e Dynamically configurable multi-lane merging 
e ` Long and Short packet decoding 
e Timing accurate signaling of Frame and Line synchronization packets 
e Several Frame formats 
o General Frame or Digital Interlaced Video with or without accurate sync timing 
o Data type(packet or frame level) and virtual channel interleaving 
e 32-bit image data delivering data formatted as recommended in CSI-2 Specification 
e ` All primary and secondary data formats 
o RGB, YUV, and RAW color space definitions 
o From 24-bit down to 6-bit per pixel 
o Generic or user-defined byte-base data types 
s ` Error detection and correction 


o PHY level 
o -Packet level 
o Line level 
o Frame level 


8.10.2.2 New Feature 


@ Updated D-PHY citation reference to v1.2 and reflected possible to implement CSI-2 
configurations with a number of Lanes higher than 4(up to 8 Lanes). 


@ Addressed 18 CR requests 


8.10.2.3 Extra Feature 
@ Support up to 8 lanes 


@ DCAM BUS extends to 64 bits, while the lane number is configured(by register or by 
parameter in integration of the IP) more the 4 


@ Image Pattern Generator is added for in BIST mode. 
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8.10.3 Architecture Overview 


MIPI CSI2 Host Controller Top 


CSI BUS 


APB BUS 


8.10.3.1 Interface with D-PHY Clock Lane 


Table 8-11 Interface With D-PHY Clock Lane 


Name Width IO | Description 


High Speed Receive byte clock. This is used to synchronize PPI signals in the 
High-Speed receive clock domain. The frequency of this clock is 1/8th of the 
PHY bit rate. 
| Active State: N/A 
Registered: N/A 
Synchronous to: N/A 
External Input Delay: N/A 
Dependencies: Up to 312.5MHz 


rx_byteclk_hs 1 


Clock Lane in Stop state. This signal indicates that the clock lane is in Stop 
state, and is asynchronous to any clock in the PPI interface. 

Active State: High 

stop_state_clk | 1 l Registered: N/A 

Synchronous to: Asynchronous 

External Input Delay: N/A 

Dependencies: None 


This signal indicates that the Clock Lane has entered Ultra-Low Power State. 
This signal is kept LOW until a Stop State is sent or detected on the Lane 
interconnect. 
| Active State: Low 
Registered: N/A 
Synchronous to: Asynchronous 
External Input Delay: N/A 
Dependencies: None 


rx_ulpsclk_not | 1 


Indicates that the Clock Lane is actively receiving a DDR clock. 
Active State: High 

Registered: N/A 

Synchronous to: Asynchronous 

External Input Delay: N/A 

Dependencies: None 


rx_clkactive_hs | 1 | 
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8.10.3.2 DPHY PPI Interface Signals 


Table 8-12 DPHY PPI Interface Signals 


Name Width 1/0 Description 


High-Speed receive data. Bit 0 was 
received first in the lane 
interconnect. Data 

is transferred on the rising edges 
of rxbyteclkhs. 

Active State: N/A 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_data_hs0[7:0] 8 || 


High-Speed receive data valid. This 
signal indicates that the lane 
module is 

driving valid data to protocol layer 
on the rxdatahs_0 bus. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_valid_hsO 1 | 1 


Escape Ultra-Low Power Receive 
mode. This signal is asserted to 
indicate that 

the lane module has entered the 
Ultra-Low Power State. The lane 
module 

remains in this mode with 
rx_ulps_escO Li rxulpsesc_O asserted until a Stop 
state is detected on 

the lane interconnect. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


Lane is in Stop State. This signal is 
asynchronous to any clock in the 
PPI 

interface. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 


stop _state_data0 1 | 1 
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Dependencies: None 


ert sot bet 


Start of Transmission Error. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err_sotsync_hsO 


Start of Transmission 
Synchronization Error. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err_escO 


Escape Entry Error. 

Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_data_hs1[7:0] 


High-Speed receive data. Bit 0 was 
received first in the lane 
interconnect. Data 

is transferred on the rising edges 
of rxbyteclkhs. 

Active State: N/A 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_valid_hs1 


High-Speed receive data valid. This 
signal indicates that the lane 
module is 

driving valid data to protocol layer 
on the rxdatahs_0 bus. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_ulps_esc1 


Escape Ultra-Low Power Receive 
mode. This signal is asserted to 
indicate that 

the lane module has entered the 
Ultra-Low Power State. The lane 
module 

remains in this mode with 
rxulpsesc_0 asserted until a Stop 
state is detected on 
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the lane interconnect. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


stop _state_datal 


Lane is in Stop State. This signal is 
asynchronous to any clock in the 
PPI 

interface. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


ert sot bel 


Start of Transmission Error. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err_sotsync_hs1 


Start of Transmission 
Synchronization Error. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


ert escl 


Escape Entry Error. 

Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_data_hs2[7:0] 


High-Speed receive data. Bit 0 was 
received first in the lane 
interconnect. Data 

is transferred on the rising edges 
of rxbyteclkhs. 

Active State: N/A 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_valid_hs2 


High-Speed receive data valid. This 
signal indicates that the lane 
module is 

driving valid data to protocol layer 
on the rxdatahs_0 bus. 
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Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_ulps_esc2 


Escape Ultra-Low Power Receive 
mode. This signal is asserted to 
indicate that 

the lane module has entered the 
Ultra-Low Power State. The lane 
module 

remains in this mode with 
rxulpsesc_O asserted until a Stop 
state is detected on 

the lane interconnect. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


stop _state_data2 


Lane is in Stop State. This signal is 
asynchronous to any clock in the 
PPI 

interface. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err_sot_hs2 


Start of Transmission Error. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err_sotsync_hs2 


Start of Transmission 
Synchronization Error. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


Escape Entry Error. 
Active State: High 
Registered: N/A 


2 
tse Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 
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rx_data_hs3[7:0] 


High-Speed receive data. Bit 0 was 
received first in the lane 
interconnect. Data 

is transferred on the rising edges 
of rxbyteclkhs. 

Active State: N/A 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_valid_hs3 


High-Speed receive data valid. This 
signal indicates that the lane 
module is 

driving valid data to protocol layer 
on the rxdatahs_0O bus. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_ulps_esc3 


Escape Ultra-Low Power Receive 
mode. This signal is asserted to 
indicate that 

the lane module has entered the 
Ultra-Low Power State. The lane 
module 

remains in this mode with 
rxulpsesc_O asserted until a Stop 
state is detected on 

the lane interconnect. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


stop_state_data3 


Lane is in Stop State. This signal is 
asynchronous to any clock in the 
PPI 

interface. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


Start of Transmission Error. 
Active State: High 


err_sot_hs3 Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
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Dependencies: None 


Start of Transmission 
Synchronization Error. 
Active State: High 
err_sotsync_hs3 1 | 1 Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


Escape Entry Error. 

Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err_esc3 1/1 


8.10.3.3 Bus Out Signals 


Table 8-13 Bus Out Signals 


Name Width | I/O | Description 
Indicate number of valid bytes on csi_data, 
0: 1 byte valid; 
bytes en 3/0 Tee 
7: 8 bytes 
send out of top 
csi_data 64 | O Data bus out of Bus Out, out of top 
data_en 110 Indicate data en on Bus Out, out of top 
data_type 110 Indicate data type on Bus Out, out of top 
dvalid 4/0 Perform dvalid in MIPI CSI-2 Spec. 
hvalid 4/0 Perform hvalid in MIPI CSI-2 Spec. 
valid ae) Perform vvalid in MIPI CSI-2 Spec. 
vc 2/0 Perform vc in MIPI CSI-2 Spec. 
ecc 7|O Perform ecc in MIPI CSI-2 Spec. 
WC 16] 0 Perform wc in MIDI CSI-2 Spec. 
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8.10.4 Function Description 


8.10.4.1 Image Pattern Generator 


Së Ss H Payload ) > 


8.10.5 MIPI_CSI2_RECEIVER Register Address Map 


Base address: 0x00000000 
Base address(Set Reg): 0x00001000 
Base address(Clear Reg): 0x00002000 


Version of the CSI-2 host controller 
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8.10.5.1 IP_REVISION 


Version of the CSI-2 host 
controller(0x00000100) KS 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 


Reserved 
me Le 
Pest | o Jo TTT TTT 
ei RR Eo EE eee a 


ip_revision 


mej] NH 
Peset | o | o | o | o] o lo WAM Loto fo fo fof] o | 


0x00000000 


Version of the CSI-2 host controller 


Field Name Type oe Reset Description 
Value 


[a C 


ip_revision [15: 0] 0x100 Version of the MIPI een 2 Host 
Controller 


8.10.5.2 LANE NUMBER 


Cen Ja oee e ee eee Ts aD 
ms a 


Reserved 


(el 
rea o o e e e Ee Ee Ee Ee Ee Ee Ee eE 
aT TS]Tn leie leee 
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ive [ny | 
On EES Ne T T 


Number of active data lanes 


Field Name Type | Set/Cle | Reset Description 
ar Value 


E foray [FO we fo 


lane_number e 0] ooo of active data lanes 
The Lanes with the index not larger 
than the reg value are active. E.g. 
LaneO~Lane6 are active while the reg 
value are 3'b110; 
Can be updated only when the D-PHY 
lane is in Stop state. 


8.10.5.3 PHY pD N 


Se EE ed sls Laas STs [a] 
ms T 


"e 
CE H O OOO 


Reserved 


Reserved 


Peel DP PPP PPP PPP Pt, 


PHY power down 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma en po a fo 


phy_pd_n Ee down input. This line is used to 
place the complete macro in power 
down. All analog blocks are in power 
down mode and digital logic is cleared. 
Active Low. 


8.10.5.4 RST_DPHY_N 


SC EEE 2 ed sls ee cd 
"es 


Reserved 
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DPHY reset control 


Field Name Type SE Reset Description 
Value 


pn nS n pE 
penn rnn Ta A Oe 


8.10.5.5 RST_CSI2_N 


SC EE 2 GEG ed G GEE 
KSC 


Reserved 
e E 
KAREN EAR EAR EAR EAR 
ei TS Ta lna TS [n lng ERR tz} ets} sts] EAR EA 


rst_ 
Reserved csi2 


CSI-2 controller reset 


Field Name Type GER Reset Description 
Value 


soe E 


Low. 


8.10.5.6 MODE_CFG 


0x00000014 Configuration for working mode(0x10EA0780) MODE_CFG 


, A Ñ Configuration for 
0x00001014 Configuration for working mode SET working mode SET 


0x00002014 Configuration for working mode CLR Configuration for 
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eg ct 
Bit | 31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 2s |22 | 20 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved ipg_cfg 
pte [ROP w 


Ee Eee re ee ees 
ipg_cfg ie 


K LS 
Sec BERENS 
Preset | To [e]o]o TTT 


Configuration for working mode 


Field Name Type ee Reset Description 
Value 


sae or pose fo 


ipg_cfg Ge 1] 0x8750 pp 21]: image_height. Unit: 8 line. 
3c0 [20:13]: block_size. Unit: 8 Line/Pixel 
[12:4]: image_width: Unit: 16 Pixel 
[3]: hsync_en. Default: 1 
[2]: color_bar_mode. 0: vertical; 1: 
horizontal 
[1]: ipg_mode. 0: YUV; 1: RAW10 
Sr ie Sëëreeece 

pattern for CSI out bus 


8.10.5.7 PHY_STATE 


5 EEE 2 ed EE 2 ee TnS Ta] 
ms e 


SSeS eee eee 
ESOS SSS SSS SS >| - 1: 1 
a eee SEES 


PHY_STATE 


me TR 
me TTT TTT TTT TT 


PHY states of Lane0~7 


agen | Bt | Type [Sevcie | Reset] Description | 
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SS R 7 H 
E E C 


PHY STATE Ge 0] [18]: phy_rxclkactivehs, Indicates the 
clock lane is active 
[17]: phy_rxulpsclknot , indicates that 
the clock lane module is in Ultra Low 
Power state. Active low. 
[16]: phy_stopstateclk , Clock lane is in 
Stop state 
[15]: phy_rxulpsesc7, Lane module 7 is 
in Ultra Low Power mode 
[14]: phy_rxulpsesc6, Lane module 6 is 
in Ultra Low Power mode 
[13]: phy_rxulpsesc5, Lane module 5 is 
in Ultra Low Power mode 
[12]: phy_rxulpsesc4, Lane module 4 is 
in Ultra Low Power mode 
[11]: phy_rxulpsesc3, Lane module 3 is 
in Ultra Low Power mode 
[10]: phy_rxulpsesc2, Lane module 2 is 
in Ultra Low Power mode 
[9] : phy_rxulpsesc1, Lane module 1 is 
in Ultra Low Power mode 
[8] : phy_rxulpsescO, Lane module 0 is 
in Ultra Low Power mode 
[7] : phy_stopstatedata7, Data lane 7 is 
in Stop state 
[6] : phy_stopstatedata6, Data lane 6 is 
in Stop state 
[5] : phy_stopstatedata5, Data lane 5 is 
in Stop state 
[4] : phy_stopstatedata4, Data lane 4 is 
in Stop state 
[3] : phy_stopstatedata3, Data lane 3 is 
in Stop state 
[2] : phy_stopstatedata2, Data lane 2 is 
in Stop state 
[1] : phy_stopstatedata1, Data lane 1 is 
in Stop state 
[0] : phy_stopstatedata0, Data lane 0 is 
in Stop state 


8.10.5.8 IP_PATCH_NUMBER 


fe EEE Ee EE Ee ed 


Reserved 


we R 
rese e ES ES ES ESESER 
m TSTST TSTS TSTS TSTS TSTST 
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KE BCEE 


Patch number of the IP 


Field Name Type | Set/Cle | Reset Description 
ar Value 
erg [ro [va fo [| S—s 


8.10.5.9 ERRO 
0x00000020 Error state register 0(0x00000000) | ERRO O) 
Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 |23 | 22 |21 | 20 | 19 | 18 | 17 | 16 | 


4 PANS 
| Reset | of ope Peyote DESEN 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 
LHD ENS > 


ERRO 


Les TRR 
Peset Ee HHEH HEH Nh. CE EE 


Error state register 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema apo a fo 


ERRO e 0] [24]: err_ecc_double , Header SEE 

contains 2 errors, unrecoverable 

[23]: phy_errsoths7 , Start of 
transmission error on data lane 7 
(synchronization can still be achieved) 
[22]: phy_errsoths6 , Start of 
transmission error on data lane 6 
(synchronization can still be achieved) 
[21]: phy_errsoths5 , Start of 
transmission error on data lane 5 
(synchronization can still be achieved) 
[20]: phy_errsoths4 , Start of 
transmission error on data lane 4 
(synchronization can still be achieved) 
[19]: phy_errsoths3 , Start of 
transmission error on data lane 3 
(synchronization can still be achieved) 
[18]: phy_errsoths2 , Start of 
transmission error on data lane 2 
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(synchronization can still be achieved) 
[17]: phy_errsoths1 , Start of 
transmission error on data lane 1 
(synchronization can still be achieved) 
[16]: phy_errsothsO , Start of 
transmission error on data lane 0 
(synchronization can still be achieved) 
[15]: phy_erresc7 , Escape entry 
error (ULPM) on data lane 7 

[14]: phy_erresc6 , Escape entry 
error (ULPM) on data lane 6 

[13]: phy_erresc5 , Escape entry 
error (ULPM) on data lane 5 

[12]: phy_erresc4 , Escape entry 
error (ULPM) on data lane 4 

[11]: phy_erresc3 Escape entry 
error (ULPM) on data lane 3 

[10]: phy_erresc2 _ , Escape entry 
error (ULPM) on data lane 2 

[9]: phy_erresci , Escape entry 
error (ULPM) on data lane 1 


[ 8]: phy_errescO , Escape entry 
error (ULPM) on data lane 0 


[ 7]: phy_errsotsynchs7, Start of 
transmission error on data lane 7 (no 
synchronization achieved) 


[ 6]: phy_errsotsynchs6, Start of 
transmission error on data lane 6 (no 
synchronization achieved) 


[ 5]: phy_errsotsynchs5, Start of 
transmission error on data lane 5 (no 
synchronization achieved) 


[ 4]: phy_errsotsynchs4, Start of 
transmission error on data lane 4 (no 
synchronization achieved) 


[ 3]: phy_errsotsynchs3, Start of 
transmission error on data lane 3 (no 
synchronization achieved) 


[ 2]: phy_errsotsynchs2, Start of 
transmission error on data lane 2 (no 
synchronization achieved) 


[ 1]: phy_errsotsynchs1, Start of 
transmission error on data lane 1 (no 
synchronization achieved) 

[ 0]: phy_errsotsynchs0, Start of 
transmission error on data lane 0 (no 
synchronization achieved) 


8.10.5.10 ERR1 


0x00000024 Error state register 1(0x00000000) 


| CERRY 
B Fe J ee A 
| Name | is: a 


Reserved ERR1 
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LäepptwpuN 


CH 
| Reset Lecker e Le Ce Ce Ce e Ce 
e» Lslwxlnieiolwalsteilelstislslvis 
[Name Pe 


ERR1 


SL8541E Device Specification 


w ooo S 
Peel PPP) PPP) PPP) |] 


Error state register 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


C TH [RO [Nao | 


l 
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[23]: err_f_bndry_match_vcs , Error 
matching frame start with frame end for 
virtual channel 3 

[22]: err_f_bndry_match_vc2 , Error 
matching frame start with frame end for 
virtual channel 2 


[21]: er  bndrv match vc", Error 
matching frame start with frame end for 
virtual channel 1 


[20]: err_f_bndry_match_vc0 , Error 
matching frame start with frame end for 
virtual channel 0 


[19]: err_f_seq_vc3 , Incorrect 
frame sequence detected in virtual 
channel 3 


[18]: err_f_seq_vc2 , Incorrect 
frame sequence detected in virtual 
channel 2 


[17]: err TL sed vc) , Incorrect 
frame sequence detected in virtual 
channel 1 


[16]: err seg vc , Incorrect 
frame sequence detected in virtual 
channel 0 


[15]: err_frame_data_vc3 , Last 
received frame, in virtual channel 3, 
had at least one CRC error 


[14]: err_frame_data_vc2_, Last 
received frame, in virtual channel 2, 
had at least one CRC error 


[13]: err_frame_data_vc1_, Last 
received frame, in virtual channel 1, 
had at least one CRC error 


[12]: err_frame_data_vcO , Last 
received frame, in virtual channel 0, 
had at least one CRC error 

[11]: err_id_vc3 , Unrecognized 
or unimplemented data type detected 
in virtual channel 3 
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[10]: err_id_vc2 , Unrecognized 
or unimplemented data type detected 

in virtual channel 2 

[ 9]: er d vc) , Unrecognized 
or unimplemented data type detected 

in virtual channel 1 

[ 8]: er d vc , Unrecognized 
or unimplemented data type detected 

in virtual channel 0 


[ 7]: vc3_err_crc , Checksum 
error detected on virtual channel 3 
[ 6]: ve2_err_cre , Checksum 
error detected on virtual channel 2 


[ 5]: vi er or , Checksum 
error detected on virtual channel 1 


[ 4]: vcO_err_crc , Checksum 
error detected on virtual channel 0 


[ 3]: vc3_err_ecc_corrected , Header 
error detected and corrected on virtual 
channel 3 


[ 2]: vc2_err_ecc_corrected , Header 
error detected and corrected on virtual 
channel 2 


[ 1]: vc1_err_ecc_corrected , Header 
error detected and corrected on virtual 
channel 1 


[ 0]: vcO_err_ecc_corrected , Header 


error detected and corrected on virtual 
channel 0 


8.10.5.11 MSKO 


0x00000028 Masks for errors 0(0x00000000) | = MSKo O 
0x00001028 Masks for errors 0 SET Masks for errors 0 SET 
0x00002028 Masks for errors 0 CLR Masks for errors 0 CLR 


ame [TT TTT TTT TT 


Masks for errors 0 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


eea a [RO [se fe | SSCS 


MSKO [24: 0] RW S/C [24]: mask err ecc double , Mask for 
ert ec double 
[23]: mask_phy_errsoths7 , Mask for 
phy_errsoths7 
[22]: mask_phy_errsoths6 , Mask for 
phy_errsoths6 
[21]: mask_phy_errsoths5 __, Mask for 
phy_errsoths5 
[20]: mask_phy_errsoths4 _ , Mask for 
phy_errsoths4 
[19]: mask_phy_errsoths3 , Mask for 
phy_errsoths3 
[18]: mask_phy_errsoths2 , Mask for 
phy_errsoths2 
[17]: mask_phy_errsoths1 , Mask for 
phy_errsoths1 
[16]: mask_phy_errsothsO , Mask for 
phy_errsothsO 
[15]: mask_phy_erresc7 , Mask for 
phy_erresc7 
[14]: mask_phy_erresc6 , Mask for 
phy_erresc6 
[13]: mask_phy_erresc5 , Mask for 
phy_erresc5 
[12]: mask_phy_erresc4 , Mask for 
phy_erresc4 
[11]: mask_phy_erresc3 , Mask for 
phy_erresc3 
[10]: mask_phy_erresc2 , Mask for 
phy_erresc2 
[9 ]: mask_phy_erresc1 , Mask for 
phy_erresc1 
[8 ]: mask_phy_errescO , Mask for 
phy_errescO 
[7 ]: mask_phy_errsotsynchs7 , Mask 
for phy_errsotsynchs7 
[6 ]: mask_phy_errsotsynchs6 , Mask 
for phy_errsotsynchs6 
[5 ]: mask_phy_errsotsynchs5 , Mask 
for phy_errsotsynchs5 
[4 ]: mask_phy_errsotsynchs4 , Mask 
for phy_errsotsynchs4 
[3 ]: mask_phy_errsotsynchs3 , Mask 
for phy_errsotsynchs3 
[2 ]: mask_phy_errsotsynchs2 , Mask 
for phy_errsotsynchs2 
[1 ]: mask_phy_errsotsynchs1 , Mask 
for phy_errsotsynchs1 
[0 |: mask_phy_errsotsynchsO , Mask 
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EE E ee H RG H 


8.10.5.12 MSK1 


0x0000002C Masks for errors 1(0x00000000) MSK1 
0x0000102C Masks for errors 1 SET Masks for errors 1 SET 


0x0000202C Masks for errors 1 CLR 


Reserved 


Masks for errors 1 CLR 


MSK1 


KS 
iu ss 
eee lo ToPolel fle) >i) ) |] 


Masks for errors 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EECHER | SSCS 


ii 
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[23]: mask_err_f_bndry_match_vc3, 
Mask for err_f_bndry_match_vc3 


[22]: mask_err_f_bndry_match_vce2, 
Mask for err_f_bndry_match_vc2 
[21]: mask_err_f_bndry_match_vc1, 
Mask for err_f_bndry_match_vc1 
[20]: mask_err_f_bndry_match_vc0, 
Mask for err_f_bndry_match_vc0 
[19]: mask_err_f_seq_vc3 , Mask 
for err_f_seq_vc3 

[18]: mask_err_f_seq_vc2 , Mask 
for err_f_seq_vc2 

[17]: mask err T sed vc) , Mask 
for err_f_seq_vc1 

[16]: mask_err_f_seq_vc0O , Mask 
for err_f_seq_vc0 

[15]: mask_err_frame_data_vc3 
Mask for err_frame_data_vc3 

[14]: mask_err_frame_data_vc2 
Mask for err_frame_data_vc2 

[13]: mask_err_frame_data_vc1 
Mask for err_frame_data_vc1 

[12]: mask_err_frame_data_vc0 
Mask for err_frame_data_vc0 
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[11]: mask_err_id_vc3 , Mask for 
err_id_vc3 

[10]: mask_err_id_vc2 , Mask for 
err_id_vc2 

[9 ]: mask err Jd vc) , Mask for 
ert d vc 

[8 ]: mask_err_id_vcO , Mask for 
err_id_vcO 

[7 ]: mask_vc3_err_crc , Mask for 
vc3_err_crc 


[6 ]: mask_vc2_err_crc , Mask for 
vc2_err_crc 


[5 ]: mask_vc1_err_crc , Mask for 
vce1_err_cre 

[4 ]: mask_vcO_err_crc , Mask for 
vcO_err_crc 

[3 ]: mask_vc3_err_ecc_corrected, 
Mask for vc3_err_ecc_corrected 

[2 ]: mask_vc2_err_ecc_corrected, 
Mask for vc2_err_ecc_corrected 

[1]: mask_vc1_err_ecc_corrected, 
Mask for vc1_err_ecc_corrected 

[0 ]: mask_vcO_err_ecc_corrected, 
Mask for vcO_err_ecc_corrected 


8.10.5.13 ERRO_CLR 


fe EE 2 ed Ed ee ed 
w) H eS 
8 ES E EES EHO GER 
Per fsfufolelsfolstel7to[s{«]>]*]*[o 

SEENEN 


ERRO_CLR 


"e 
me ee TTT TTT T 


Clear for errors 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea feao IR 
emoon [eeo [woe [a o S 


8.10.5.14 ERR1_CLR 
0x00000034 Clear for errors 1(0x00000000) ERR1_CLR 
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5 TN SO ed ea 
re HET H 
R 


œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


ERR1_CLR 


Peel PPP) PPP) PPP) 


Clear for errors 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea a s 
C A RE 


8.10.5.15 CAL_DONE 


Cen Jor [ooe ee [e ee e e e a e e Ta 
CS DD ly Ses DD nD 


Reserved 
mes OO 
Pest SES SES SES ES SES ES ES 
ei [is Ta lna TS [lng TS Ts S TS laa lS 
| Name | pcm towe 


Reserved CAL_DONE 


Kä PO 
| Reset i © | | >| of of T of + 


Calibration Done from D-PHY 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eg [rena [oO [Wa fo 


CAL_DONE o 0] [7], eer | Done provided by D- 
PHY Lan 
[6], Geer? Done provided by D- 
PHY Lane6 
[5], Calibration Done provided by D- 
PHY Laned 
[4], Calibration Done provided by D- 
PHY Lane4 
[3], Calibration Done provided by D- 
PHY Lane3 
[2], Calibration Done provided by D- 
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PHY Lane2 


[1], Calibration Done provided by D- 
PHY Lane? 


[0], Calibration Done provided by D- 
PHY Lane 


8.10.5.16 CAL_FAILED 


Ce EES EE lasa ee cc e 


Reserved 
Ke LR 
Peset lT TTT TTT 
ei Ee [a lna TS [n lng TS Ts S TS laa lS 


Reserved CAL_FAILED 


Calibration Failed from D-PHY 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema papo a e 


CAL_FAILED z 0] [7], ee Failed provided by D- 
PHY Lane7 
[6], Calibration Failed provided by D- 
PHY Lane6 
[5], Calibration Failed provided by D- 
PHY Lane5 
[4], Calibration Failed provided by D- 
PHY Lane4 
[3], Calibration Failed provided by D- 
PHY Lane3 
[2], Calibration Failed provided by D- 
PHY Lane2 
[1], Calibration Failed provided by D- 
PHY Lane? 
[0], Calibration Failed provided by D- 
PHY Lane 


8.10.5.17 MSK_CAL_DONE 


0x00000040 Mask for CAL_DONE(0x00000000) MSK_CAL_DONE 
0x00001040 Mask for CAL_DONE SET Mask for CAL_DONE SET 


0x00002040 Mask for CAL_DONE CLR Mask EES 
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SC EEE 2 ed EE Tas TSTST 
[ome | DD Sn He DE ND SPAR OD DD 
"e 


Peel PPP PPP) PPP, 
TSTST TSTS TSTS TSS TT 
| Name | Reserved MSK_CAL_DONE 

a H H 
ame [TSTST TT TTT 


Mask for CAL DONE 


Field Name Type tae Reset Description 
Value 


same ra [oof Jo 


MSK_CAL_DONE = 0] [7], Mask for pt Done provided 
by D-PHY Lane7 
[6], Mask for Calibration Done provided 
by D-PHY Lane6 
[5], Mask for Calibration Done provided 
by D-PHY Lane5 
[4], Mask for Calibration Done provided 
by D-PHY Lane4 
[3], Mask for Calibration Done provided 
by D-PHY Lane3 
[2], Mask for Calibration Done provided 
by D-PHY Lane2 
[1], Mask for Calibration Done provided 
by D-PHY Lane) 
[0], Mask for Calibration Done provided 
by D-PHY Lane 


8.10.5.18  Mek CAL FAILED 
0x00000044 Mask for CAL_FAILED(0x00000000) 


0x00001044 Mask for CAL_FAILED SET Mask for ENEE 
0x00002044 Mask for CAL_FAILED CLR Mask for oa re 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 10 |17 | 16 | 
ee | = 


Reserved 


ne TR 
Peel P PPP PPP) PPP), 
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Sr Isinimizlnialelevlclelslaiaztztztel 
| Name | p VSKOALEAED OO O 


Reserved MSK_CAL_FAILED 


K H H 
ame [TTT ES ES ESERERESESESESER 


Mask for CAL_FAILED 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea fe [FO [se fo 


MSK_CAL_FAILE = 0] [7], Mask for ee Done provided 
D by D-PHY Lane7 
[6], Mask for Calibration Done provided 
by D-PHY Lane6 
[5], Mask for Calibration Done provided 
by D-PHY Lane5 
[4], Mask for Calibration Done provided 
by D-PHY Lane4 
[3], Mask for Calibration Done provided 
by D-PHY Lane3 
[2], Mask for Calibration Done provided 
by D-PHY Lane2 
[1], Mask for Calibration Done provided 
by D-PHY Lane) 
[0], Mask for Calibration Done provided 
by D-PHY Lane 


8.10.5.19 IPG_RAW10_CFGO 


color in block for RAW10 mode in 
0x00000050 IPG(0x000003FF) IPG_RAW10_CFGO 
$ r color in blockO for 
0x00001050 color in block0 for RAW10 mode in IPG SET RAW10 mode in IPG SET 


a A color in block for 
0x00002050 color in blockO for RAW10 mode in IPG CLR RAW10 mode in IPG CLR 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved blockO_bayer_b blockO_bayer_g 


w) e H H H H 


| Bit Ts lna [na lS [n]a ls Tales laal] 
| Name | blockO_bayer_g blockO_bayer_r 
Type 
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color in blockO for RAW10 mode in IPG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


me feo e Jo 


block0_bayer_b [29: 20] | RW een B value in blockO for RAW10 
mode in IPG 


blockO_bayer_g [19:10] | RW S/C bayer G value in blockO for RAW10 
mode in IPG 

blockO_bayer_r RW S/C OxSff bayer R value in blockO for RAW10 
mode in IPG 


8.10.5.20 IPG_RAW10_CFG1 


color in block1 for RAW10 mode in 
0x00000054 IPG(0x000FFC00) IPG_RAW10_CFG1 
: c color in block1 for 
0x00001054 color in block1 for RAW10 mode in IPG SET RAW10 mode in IPG SET 


: . color in block1 for 
0x00002054 color in block1 for RAW10 mode in IPG CLR RAW10 mode in IPG CLR 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved block1_bayer_b block1_bayer_g 


Type O MAO 
| Name | block1_bayer_g block1_bayer_r 
Type 


color in block1 for RAW10 mode in IPG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema a o G o | SSCS 


block1_bayer_b [29: 20] | RW S/C bayer B value in block1 for RAW10 
mode in IPG 


block1_bayer_g [19:10] | RW S/C Ox3ff bayer G value in block1 for RAW10 
mode in IPG 

block1_bayer_r RW S/C bayer R value in block1 for RAW10 
mode in IPG 
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8.10.5.21 IPG_RAW10_CFG2 


color in block2 for RAW10 mode in 
0x00000058 IPG(0x3FF00000) IPG_RAW10_CFG2 
: S color in block? for 
0x00001058 color in block2 for RAW10 mode in IPG SET RAW10 mode in IPG SET 


: r color in block2 for 
0x00002058 color in block2 for RAW10 mode in IPG CLR RAW10 mode in IPG CLR 


Br |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved block2_bayer_b block2_bayer_g 


wef of o w o owy 
[Reset | o | 0 | po | oto} o| 
TRS TSTS TSTST TS TTS 
| Name | block2_bayer_g block2_bayer_r 

Pet [TSTS Te Tel T IRR TSTS 


color in block2 for RAW10 mode in IPG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea [eran [ao [soe | SSCS 


block2_bayer_b [29: 20] | RW S/C Ox3ff bayer B value in block2 for RAW10 
mode in IPG 

block2_bayer_g [19:10] | RW S/C bayer G value in block2 for RAW10 
mode in IPG 

block2_bayer_r RW S/C bayer R value in block2 for RAW10 
mode in IPG 


8.10.5.22 IPG_RAW10_CFG3 


Other config for RAW10 mode in 
0x0000005C IPG(0x00000000) IPG_RAW10_CFG3 
` l) Other config for RAW10 
0x0000105C Other config for RAW10 mode in IPG SET mode in IPG SET 


: ` Other config for RAW10 
0x0000205C Other config for RAW10 mode in IPG CLR mode in IPG CLR 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


Reserved 


Set/Clr 


Twe = 
_sevcr JE 
| Reset | 
er 
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bayer_patte 
rn_mode 


"el 


Peel DP PPP PPP) PPP PT, 


Other config for RAW10 mode in IPG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
era o Je p | S 
; S/C j 


bayer_pattern_mo 
de 


8.10.5.23 IPG_YUV422_8 CFGO 


color in blockO for YUV422_8 mode in 
0x00000060 IPG(0x00F05A51) IPG_YUV422 8 CFGO 


color in blockO for 
0x00001060 color in blockO for YUV422_8 mode in IPG SET YUV422_ 8 mode in IPG 
SET 


color in blockO for 
0x00002060 color in block for YUV422_8 mode in IPG CLR YUV422_8 mode in IPG 
CLR 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
Name == 


Reserved blockO_v 


Se H 


Oo e O 
ent | A ES BCE 
œ TS Ta Ta Ins Tn TnS TS STS Ta TS T 


| Name | blockO_u blockO_y 
Type 


color in blockO for YUV422_ 8 mode in IPG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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e, 


block0_v [23:16] | RW OxfO geen value in block for YUV422 8 
mode in IPG 


blockO_u [15: 8] Ox5a Cr value in blockO for YUV422 8 mode 
in IPG 

block0_y [7: 0] Y value in blockO for YUV422_8 mode 
in IPG 


8.10.5.24 IPG _YUV422 8 CFG1 


color in block1 for YUV422_8 mode in 
0x00000064 IPG(0x00223691) IPG_YUV422 8 CFG1 
color in block1 for 
0x00001064 color in block1 for YUV422_8 mode in IPG SET YUV422_ 8 mode in IPG 
SET 


color in block1 for 
0x00002064 color in block1 for YUV422_8 mode in IPG CLR YUV422_ 8 mode in IPG 
CLR 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved block1_v 


(ae El 
| Reset Le Lee ee e e ele Ce Ge Ce Ce Ge 
Sr Llnlslsinlwlslsiztelslaitstslile 
| Name | block1_u block1_y 


Peel Do Dh bh HHEH HR 


color in block1 for YUV422 8 mode in IPG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma fao e Jo 


block1_v [23: 16] | RW 0x22 S value in block1 for YUV422 8 
mode in IPG 

block1_u [15: 8] Cr value in block! for YUV422_8 mode 
in IPG 

block1_y 7: 0] Y value in bock) for YUV422_8 mode 
in IPG 


8.10.5.25 IPG_YUV422_8 CFG2 


color in block2 for YUV422_8 mode in 
0x00000068 IPG(0x006EF029) IPG_YUV422 8 CFG2 
IPG SET color in block2 for 
0x00001068 color in block2 for YUV422_8 mode in IPG S YUV422. 8 mode in IPG 
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SET 


color in block2 for 
0x00002068 color in block2 for YUV422_8 mode in IPG CLR YUV422_ 8 mode in IPG 
C 


Reserved block2_v 


w) ë e ë ooo 
ae ee SS 
Taa STTS TSTS TSTS TS TSTST 
me TT 
E HH 
= Pre O te) mle la 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
a E 


color in bock? for YUV422_ 8 mode in IPG 


Field Name Type — Reset Description 
Value 


EE 


block2_v [23: 16] | RW Ox6e Se value in block2 for YUV422_ 8 
mode in IPG 

block2_u [15: 8] Cr value in block? for YUV422_8 mode 
in IP 

block2_y [7:0] Y value in block2 for YUV422_8 mode 
in IPG 


8.10.5.26 IPG_OTHER_CFGO 
0x00000070 Other config for IPG mode(0x00080050) IPG_OTHER_CFGO 


i Other config for IPG 
0x00001070 Other config for IPG mode SET mode SET 


3 Other config for IPG 
0x00002070 Other config for IPG mode CLR mode CLR 


aE R e Ta 
KCI o ë o=: E 


Reserved frameblanking_size 


KE EC 


aT TSTS TSTS TSTS TS TSTST 
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Other config for IPG mode 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ra [RO G o 


frameblanking_siz | [24: 13] E EE frame eee size, unit: 4 bytes 
e 


lineblanking_size | [12: 0] line blanking size, unit: byte 


8.10.6 Application Note 


8.10.6.1 Image Pattern Generator 


Configuration List: 


= MODE_CFG.ipg_en:ipg_en. enable the IPG mode 

= MODE_CFG.ipg_cfg[1]: ipg_mode. 0: YUV; 1: RAW10 

= MODE_CFG.ipg_cfg[2]: color_bar_mode. 0: vertical; 1: horizontal 

= MODE_CFG.ipg_cfg[3]: hsync_en. Enable HSync, output hvalid. Default: 1 

= MODE_CFG.ipg_cfg[12:4]: Image width: Unit: 16 Pixel. Default: 0x078(means 1920 pixels) 
= MODE_CFG.ipg_cfg[20:13]: block_size. Unit: 8 Line/Pixel. Default: 0x50(means 640 pixels) 
= MODE_CFG.ipg_cfg[29:21]: image_height. Unit: 8 line. Default: 0x087(means 1080 lines) 

=" IPG_RAW10_CFGO[9:0]: bayer R value in blockO for RAW10 mode in IPG 

=" IPG_RAW10_CFGO0[19:10]: bayer G value in block for RAW10 mode in IPG 

= IPG_RAW10_CFGO0[29:20]: bayer B value in blockO for RAW10 mode in IPG 

=" IPG_RAW10_CFG1[9:0]: bayer R value in block1 for RAW10 mode in IPG 

=" IPG_RAW10_CFG1[19:10]: bayer G value in block) for RAW10 mode in IPG 

=" IPG_RAW10_CFG1[29:20]: bayer B value in block) for RAW10 mode in IPG 

=" IPG_RAW10_CFG2[9:0]: bayer R value in block2 for RAW 10 mode in IPG 

=" IPG_RAW10_CFG2[19:10]: bayer G value in block? for RAW10 mode in IPG 

=" IPG_RAW10_CFG2[29:20]: bayer B value in block? for RAW10 mode in IPG 

=" IPG_RAW10_CFG3[1:0]: ` bayer_pattern_mode: 0:B GBG... 


GRGR...:; 
1RGbRG 
GBGB...; 
2:GBGB... 
RGRG...; 
3:GRGR... 
BGBG...; 


= IPG_YUV422_8 CFGO[7:0]:Y value in blockO for YUV mode in IPG 
s IPG_YUV422_ 8 CFGO0[15:8]: U value in blockO for YUV mode in IPG 
s IPG_YUV422_ 8 CFGO0[23:16]: V value in blockO for YUV mode in IPG 
s IPG_YUV422_8 CFG1[7:0]:Y value in block1 for YUV mode in IPG 
s IPG_YUV422_ 8 CFG1[15:8]: U value in block1 for YUV mode in IPG 
=" IPG_YUV422_ 8 CFG1[23:16]: V value in block1 for YUV mode in IPG 
s IPG_YUV422_ 8 CFG2[7:0]:Y value in block2 for YUV mode in IPG 
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s IPG_YUV422_ 8 CFG2[15:8]: U value in block2 for YUV mode in IPG 
=" IPG_YUV422_ 8 CFG2[23:16]: V value in block2 for YUV mode in IPG 
=" IPG_OTHER_CFGO[12:0]: lineblanking_size, unit: byte 

=" IPG_OTHER_CFG0[24:13]: frameblanking_size, unit: 4 bytes 


YUV422-8bit Color Value: 


White Yellow Cyan Green Magenta | Red Blue Black 
Y[7:0] 235 210 170 145 106 81 41 16 
Cb[7:0] 128 16 166 54 202 90 240 128 
Cr[7:0] 128 146 16 34 222 240 110 128 


8.11 MM clock control register 


8.11.1 Register Address Map 


Base address: 0x60E00000 
Base address(Set Reg): 0x60E01000 
Base address(Clear Reg): Ox60E02000 


aus Iesel 


8.11.2 Register description 


8.11.2.1 cgm_mm_ahb _ cfg 


0x00000020 cgm_mm_ahb_cfg(0x00000000) cgm_mm_ahb_ cfg 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 37 | 16 | 
Res 


Reserved Reserved 
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Best HIE HIE 1 H | WA | T 
RBU UIUH UHD EHEH EH EHH) 


COm mm a 
Reserved Reserved Geer 
hb sel 


cgm_mm_ahb_cfg 


Wi TR (ITT a 9 
ar Value 

Tena eao Deh Jee 

feseved [RR II lees 

[eserves Jm [ro [ma lee 

KEE RER 

fresowed [tai [ro |m fo [reena ooo 


cgm_mm_ahb_sel | [1: 0] RW NA cgm_mm_ahb_sel: clk_mm_ahb 
source , 0: 26m, 1: 96m, 2: 128m, 3: 
153 _6m, default: 2'hO 


8.11.2.2 cgm_sensor0_cfg 


cgm_sensor0_cfg(0x00000001) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved Reserved 


er Le Del ietolalstetd Tele tte ta 


cgm_senso 
r0_sel 


w) e HH | o e H 
KEE ERR ERESESES ES ES EES 


cgm_sensor0_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
req [Ro [NA fo |Resoned ooo 
eai |Ro [na fo |Resoned 


Reserved cgm_sensor0_div Reserved 


esenea [os [ro [ma fo freson ooo 
Teona [osmo [m fo fasea ooo 
cam sensoro an [10e [AW [WA [o [oom sensoro av: ok sensorO= | 
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a i clk_src/(div +1), default value = 3'hO 


se e e [o E 


cgm_sensor0_sel | [1:0] cg sensor0_sel: e ee source 
, 0: 26m, 1: 48m, 2: 768m, 3: 96m, 
default: 2'h1 

8.11.2.3 cgm_sensor1_cfg 


cgm_sensor1_cfg(0x00000001) 
| Bt | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved Reserved 


EES 


cgm_senso 
| Name | Reserved cgm_sensor1_div Reserved g c 1 sel 


w) HH | e [r 
rese [o o e e e e e e 2 e e e 


cgm_sensor1_cfg 


Field Name Type | Set/Cle | Reset Description 
er Value 
rea [RO [NA fo [Resned OOOO 
eam [Ro [NA fo [Resened OOOO 
ma [RO [NA fo _[Resened O O OOOO 
em [RO_ fma fo [Reema OOOO 
cgm_sensor1_div | [10:8] RW NA cgm_sensor1_div: clk_sensor1 = 
clk_src/(div +1), default value = 3'hO 


ma [RO [NA Jo [Resned O O OoOo 
cgm_sensort_sel_| [1:0] RW NA 0x1 com -o _sel: Ge ier source 
, 0: 26m, 1: 48m, 2: 76 Bm, 3: 96m, 
default: 2'h1 


8.11.2.4 cgm_dcam_if_cfg 


cgm_dcam_if_cfg(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved Reserved 


G 
me TTT TTT TTT TTT 
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Bi Le | 14 lna | a2 | 11 frof 9 | 


cgm_dcam 
Reserved Reserved 9 
H sel 


cgm_dcam_if_cfg 


ir |e | me [|e | Fr: 
ar Value 

fesened [rea [FO [NA o Jee 

Teena [RI |m [o [Reseed SSCS 

Teena Jm [ro [m [o lees 

Teena [rsa ro [ma E 

Teena [ra ro [a o leet 


cgm_dcam_if_sel | [1:0] RW NA cgm_dcam_if_sel: clk_dcam_if source , 
0: 76_8m, 1: 153_6m, 2: 256m, 3: 
307_2m, default: 2'ho 


8.11.2.5 cgm_jpg_cfg 


fe EEE Ee EE ee ed 


Reserved Reserved 


| bit Le elo ls ln ls sss Taa 


cgm_jpg_s 
Reserved Reserved Hu. 


cgm_jpg_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
mejro [NA fo | Reseved CS 
gai [Ro [NA [0 | Resoned 


ees Jm [ro [WA fo lees 
Teena [osa [ro [m fo freson oooO 
Teena [ra ro [a 0 frese oOo 
EERSTEN 
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76_ 8m, 1: 128m, 2: 256m, 3: 307 _2m, 


default: 2'h0 


8.11.2.6 cgm_mipi_csi_cfg 


fe EEE 2 ed sls ee sls aD 


- = Te: 


cgm_mipi_csi_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
jem [Ro [NA fo |Resoned ooo 
ET T e 


com mP csi | [16] cgm_mipi_csi_pad_sel: clock source 
ds from pad, high active, default: 1'hO 
sal [RO [NA fo | Reseved CS 
ma [RO [NA fo [Resned OO OOo 


cgm_mipi_csi_sel | [1:0] RW NA cam, mp csi Se clk_mipi_csi source 
, 0: 48m, 1: 96m, 2: 153 6m, 3: 192m, 
default: 2'h0 


8.11.2.7 cgm_cphy_cfg_cfg 


fe EEE 2 ed EE 2 ee ed 


Reserved Reserved 


Reserved 
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cgm_cphy_cfg_cfg 


e ET ET E 
ar Value 

mna ferajo [NA [0 [Reeves 

esene [si [RO [NA fo fresa Ooo 

esene HTH feo [ma fo T OOo 

esene HTH [eo [na fo fresa OO 

eene T feo [ma fo [resa ooo 


cgm_cphy_cfg_se RW NA cgm_cphy_cfg_sel: clk_cphy_cfg 
l source , 0: 26m, default: 1'h0 


8.11.2.8 cgm_mipi_csi_s_cfg 


TnS ]TSTas STs Tsa alsTn STs [a] 


- = | 


| Type | 
SF 
Sr Llnolslsinlwlsleiztelelaiststle 


cgm_mipi 
Reserved Reserved gm- H 
csi_s_ sel 


cgm_mipi_csi_s_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(ees [eran [RO [WA [0 ëss 


EE Co 
con DR csi_s_ | [16] cgm_mipi_csi_s_pad_sel: clock source 
Dat ` from pad, high active, default: 1'h0 
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ees posa ro DI S 
Teea [ma [o [m o fee 


cgm_mipi_csi_s_s | [1:0] RW NA cgm_mipi_csi_s_sel: clk_mipi_csi_s 
el source , 0: 48m, 1: 96m, 2: 153 6m, 3: 
192m, default: 2'hO 


8.11.2.9 cgm_csi_phy_scan_only_cfg 


cgm_csi_phy_scan_only 
Bar 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
Res 


Reserved Reserved 


0x00000040 cgm_csi_phy_scan_only_cfg(0x00000000) 


Se EE 
| Reset Le leet te ees tee ee 
weie ll El te 


8 


| Type | 


cgm_csi_phy_scan_only_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
req [RO [na fo |Resoned o 


Teena [ten [RO [ma fo frese ooo 
esenea [os [ro [ma fo freson ooo 


Teona [osa [ro [m fo freson ooo 
Teona [ti ro [m fo fresa SSSC*” 


cgm_csi_phy_sca RW NA cgm_csi_phy_scan_only_sel: 
n_only_sel clk_csi_phy_scan_only source , 0: 
51_ 2m, default: 1'hO 


8.12 MM AHB control register 


Base address: 0x60D00000 
Base address(Set Reg): 0x60D01000 
Base address(Clear Reg): 0x60D02000 
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aus Iesel 


8.12.1 AHB EB 


0x00000000 AHB_EB(0x00000000) AHB_EB 
0x00001000 AHB_EB SET AHB_EB SET 


0x00002000 AHB_EB CLR AHB_EB CLR 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


Reserved 


we TS = SS 


E 


el 
E E EE E RH 
See 


A e A H DG 
SS 
Reserved 
S S = R 
K I 2 ool 
Sevei lR 


AHB ER 


Field Name Type | Set/Cle | Reset Description 
ar Value 
freseved forn [RO se fo | SSC—S 
CKG_EB fe) [Rw [sc fo | clk_top mdoule clock enable 


feces fa [FW [SG [o [pooo enable 
esse fa [ew ECKER 
ese fe [aw ECKER 
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foresee fa [RW [se [o [oone 


sees fm [ew fse fo [ip oge soeren S 
Domes [o [ew [se [0 [ocam coenae 


8.12.2 AHB RST 


Ten [ot [oo [oe [os [er [os [os [fle [alle EG 
| Name | Reserved 
mes R 


CK 
G_ 
SO 
FT 
RS 
T 


R 


ame [TT TTT TTT TTT 


AHB_RST 


Field Name Type | Set/Cle | Reset Description 
ar Value 


emaj fse fo | oo ooo 
CPP_SOFT_RST | [15] RW S/C DCAM/JPG/CPP module soft reset 
_MASK with AXI master VALID masked 
JPP_SOFT_RST_ | [14] RW S/C 
MASK 


DCAM_SOFT_RS | [13] RW S/C 

T MASK 

CSI_S_SOFT_RS | [12] RW S/C csil_receiver apb interface soft eset, 

T active high 

CSI _SOFT_RST [11] RW S/C csi0_receiver apb interface soft eset, 
active high 

AXI_MM_MTX_S |[10] RW S/C mm nic400 mtx soft reset, only for 

OFT_RST debug, active high 

CKG_SOFT_RST RW S/C clock top module soft rest, only for 
debug, active high 

V1.1 
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JPG_SOFT_RST Cr ae ee jpg soft reset, active high 


ISP_ Zae _SOF | [7] isp soft reset for config registers, active 

TRS high 

ISP -CFG_SOFT_ eee Pk EAR soft reset for config registers, active 
high 

ISP_LOG_SOFT_ | [5] isp soft reset for logic design, active 

RST high 


CPP_SOFT_RST wm [Rw [sc fo | cpp | cpp softreset, active high | reset, active | cpp softreset, active high | 


DCAM1_SOFT_R SES a dcam0 soft reset, active high 

ST 

DCAMO_SOFT_R B m e e dcam1 soft reset, active high 

ST 

DCAM_AXIM_SO | [1] RW S/C dcam axi master soft reset, active high 
FT_RST 

DCAM_ALL_SOF EH ae EE dcam all module soft reset, active high 
T_RST 


8.12.3 GEN _CKG_CFG 


5 EE Ee Tas Ee ]Ts Tan Te 


Reserved 


ne TR 


B ` 


Ka Sooo 
C 
EES ESES ES ES ES E TTT TT 


GEN_CKG_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng [pra [RO Jee 


D vd" |S CK GREEN csi1_receiver apb clock enable 
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MIPIL CSILCKG_ DG SE csi0_receiver apb clock enable 
EN 

ISP_AXl_CKG_E KSE ae isp axi clock enable 

N 


SSL [2] RW S/C camera sensor 1 clock enable from 
clock top 

Ti CKG_ | [1] camera sensor 0 clock enable from 
clock top 

Su CFG_CKG csi phy (2p2l and 4lane) configure 
clock enable 


8.12.4 MIPI_CSI2_CTRL 


0x0000000C MIPI_CSI2_CTRL(0x0000000E) MIPI_CSI2_CTRL 
0x0000100C MIPI_CSI2_CTRL SET MIPI_CSI2_CTRL SET 


0x0000200C MIPI_CSI2_CTRL CLR MIPI_CSI2_CTRL CLR 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 


Reserved 


ne TR 
EE 
Peel PPP) PPP) PPP p> 
TSTST TSTS TSS TSTST 


See MIPLCPH | MIPI CPH 
SE v SEL Y_SELO 


| Type _ S EC 
EZ ei 
ee ee eye eee) os 


MIPI_CSI2_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


E TTS 


CSI_2P2L_ TEST = csi_receiver_0 read pa from 

DOUT MS SEL csi_2p2l_testdout_m or testdout_s in 4 
lane mode 

m _CPHY_SEL | [8: 2] csi_receiver 1 control register : 
2'b10 :select 4lane 2'b00 :select 
2p2lane *-S 2'b01: select 2p2lane *- 
M 2'b11: 2p2lane _M and _S 
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MIPI_CPHY_SEL | [1: 0] RW S/C 0x2 csi_receiver 0 control register : 

0 2'b10 :select 4lane 2'b00 :select 
2p2lane *-S 2'b01: select 2p2lane *- 
M 2'b11: 2p2lane _M and _S 


8.12.5  Qos_threhold_mm 


Qos_threhold_mm(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name Pees 


Reserved 
Type 
Set/Clr SIC 
| Bit Ts Ta [na ls Tn lng Ta Tass laas ln 


ne a a 
me [TSTST TTT TTT T 


Qos_threhold_mm 


Field Name Type WHN Reset Description 
Value 


E EE e 


ar_qos_threhold_ ee read transaction urgency Qos threhold 
mm 
aw_qos_threhold_ [on Ier" write transaction urgency Qos threhold 
mm 


8.12.6 MM LP DISABLE 


Cen Jor [eo [==] [ls [=] asn Tas Ta 


Reserved 


ne TR 


Reserved 
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Peel PPP) PPP) PPP Pr TT, 


disable Ip control 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eg (Ee 
cgm_clk_isp_auto | [2] En auto gate en 
_gate_en 
cgm_mm_mtx_s0O | [1] RW S/C nic400 mtx s0 clock auto gate en 
_auto_gate_en 


mm_lpc_disable in [Rw [sc jn | mm Ipc bypass for mm sys light sleep 


8.12.7 MM_LPC_CTRL_DCAM 


fe EE 2 Ee laas Tas Ta 
Ip 


Reserved 


meet P— PPP PPP. [| 
Taa STTS TSTS TSTS TSTS TT 


Ip num deam 


me ERR ESESESESER 


MM_LPC_CTRL_DCAM 


Field Name Type SECH Reset Description 
Value 


Taam ROA 


[oa SC 


cycle 
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8.12.8 MM LPC CTRL_ISP 


0x0000001C MM_LPC_CTRL_ISP(0x00010080) MM_LPC_CTRL_ISP 


Reserved 


| Reset Le Leet els ees 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 
Name Pigg yo‘ 


Ip num ep 


me TTT TTT TTT TT 


MM_LPC_CTRL_ISP 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Ets 
eem [oa pew Isi EE 


cycle 


8.12.9 MM LPC CTRL JPG 


fe EE 2 ed EEE EGG EEE 


Reserved 


me ee ee 
Taa STTS TSTS TSTS TSS TT 


Ip num og 


me PPP) PP) mr PP). 


MM_LPC_CTRL_JPG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"eng TD [RO [NA fo 
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Ip num 1009 [15: 0] m2 port enter low power idle clock 
cycle 


8.12.10 MM LPC CTRL CPP 


0x00000024 MM_LPC_CTRL_CPP(0x00010080) MM_LPC_CTRL_CPP 


Reserved 


ae ee ee 
aT TSTS TSTS TSTS TSS TT 
ms T 


Ip_num_cpp 


Peel o o e e e E e e E e E E rT 


MM_LPC_CTRL_CPP 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema ajo [wa Jo 
TEE A 


T num_cpp [15: 0] DANK m3 ER enter low power idle clock 
cycle 


8.12.11 MM_LPC_CTRL_MTX_SO 


0x00000028 MM_LPC_CTRL_MTX_S0(0x00010080) MM_LPC_CTRL_MTX_SO 


Reserved 


Peset | o [os [oto fo etse eelste ele 
œ TS Ta Ta Ins Tn TnS TS TSTS Ta TS T 


Ip num nx e 


rd RES ESESESESER 


MM_LPC_CTRL_MTX_SO 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


EES [Ro [WA fo | SCS 


Ip e mix e [16] nic400 mtx sO port Ipc enable 
Ip num mtx st [15: 0] s0 port enter low power idle clock cycle 


8.13 GPU APB control register 


8.13.1 Register Address Map 


Base address: 0x60100000 
Base address(Set Reg): 0x60101000 
Base address(Clear Reg): 0x60102000 


ag Iesel 


0x000C GPU_NIC400_GPU2PUB_S | GPU_NIC400 GPU2PUB_SLV_LP_CFG:Memor 
LV_LP_CFG y interface 


8.13.2 Register description 


8.13.2.1 APB_RST 


5 EEE 2 ed EE ee TnS Ts Ta 


Reserved 


ne TR 


EZ 
Peset RS |i Mca cae ES SSES ES SSES ES | Ao 
mee E a ee ee ee E 


Reserved 
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L 


Peel PPP PPP) PPP) 


APB_RST 


Field Name Type SC Reset Description 
Value 


GPU_SOFT_RST gpu E reset control 
0: no effect 
1 : reset 


8.13.2.2 APR CLK CTRL 


APB_CLK_CTRL(0x00000002) 
| Bt | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name Pee 


Reserved 
Set/Clr 


Reserved CLK_GPU_DIV erv CLK_GPU_SEL 


te | me 
EES ESES ES ES ES EES ERERER CG ER 


APB_CLK_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


E SC E 


CLK_GPU_DIV [6: 4] gpu clk div ratio 
clk_gpu = clk_src/(div +1), default 
eg 2'hO 


CLK_GPU_SEL [2: 0] aeron 600M 
3: 512M 
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2: 384M default 
1: 307.2M 


8.13.2.3 APB_BARRIER_CTRL 


| oxoo000008 ` APB_BARRIER_CTRL(0x00000001) APB_BARRIER | APB_BARRIER_CTRL | 


0x00001008 APB_BARRIER_CTRL SET APB a e e 


0x00002008 APB_BARRIER_CTRL CLR alec e, 


ee |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 


sur SS = 
Beet | o leet tee tee stees 
e Le elo ls ln ls tele let tUale ta 


BE 


KEE 
st E 
Peset | ofojofofejoefoflejefofejejofe]e] 


APB_BARRIER_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


gpu_barrier-disab ee gpu barrier_disable disable 
le_en 1: gpu barrier_disable enable 
8.13.2.4 GPU_NIC400_GPU2PUB_SLV_LP_CFG 


0x0000000C GPU_NIC400_GPU2PUB_SLV_LP_CFG:Memory | GPU_NIC400_GPU2PUB ` 
interface(0x00000002) SLV_LP_CFG 


GPU_NIC400_GPU2PUB 
GPU_NIC400_GPU2PUB_SLV_LP_CFG:Memory = i — 
interface SET SLV_LP_CFG:Memory 


interface SET 


GPU_NIC400_GPU2PUB _ 
SLV_LP_CFG:Memory 
interface CLR 


i es ee a eee eee ee 
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KE 
Ce 


R T 


me TTT TTT TTT 


GPU_NIC400_GPU2PUB_SLV_LP_CFG:Memory interface 


Field Name Type | Set/Cle | Reset Description 
ar Value 


fesened a [RO [Se [0 LHS 


nic400_gpu2pub_ | [1] RW S/C 0x1 Low Power Mode Enable. 
slv_Ip_eb 0: Deactive. 

1: Active. 
nic400_gpu2pub ` RW S/C Force to Low Power Mode. 
slv_Ip_force 0: Deactive. 


8.13.2.5 GPU_LPC_NUM_CFG 


` oxoo000010 ` GPU_LPC_NUM_CFG(0x00000080) | GPU_LPC_NUM_CFG | LPC_NUM_CFG 


0x00001010 GPU_LPC_NUM_CFG SET a SE SCH -CFG 


0x00002010 GPU_LPC_NUM_CFG CLR i ge 


Bi Te | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 | 18 | 


Reserved 


Peset | o f ofofofejoefofefjefofefefofefefo 
œ TS Ta Ta ls Tn TnS TS TSTS Ta TS T 
| Name | 
| Type _ 


gpu_sys_Ip_num 


Type RW 
Set/Cir S/C 
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GPU_LPC_NUM_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


jira [Ro C fo [Reeva CS 
gpu_sys Ip num | [15:0] RW S/C 0x80 Delay between cact and creq. Up to 
65536 cycles. Default value is 0. 
8.13.2.6 GPU_NIC400_QOS 
GPU_NIC400_QOS:Memory 
0x00000014 interface(0x00000000) GPU_NIC400_QOS 
S S GPU_NIC400_QOS:Memo 
0x00001014 GPU_NIC400_QOS:Memory interface SET 


. 2 GPU_NIC400_QOS:Memo 
0x00002014 GPU_NIC400_QOS:Memory interface CLR ry interface CLR 


Br |31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 24 | 20 | 19 | 18 | 37 | 16 | 


Reserved 
SS 
el 


Pie | 


Set/Clir S/C 


EEN 
Peel PPP PPP ES ESESESESESESESER 
aT TSTS TSTS TSTS TTS TT 


| Name | awqos_threshold_gpu argos_threshold_gpu arqos_gpu 


GPU_NIC400_QOS:Memory interface 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena on [RO G o ea 


gpu_qos_sel [16] RW S/C gpu_qos_sel: 
0: sprd qos 
1: gpu own qos 


awqos_threshold_ | [15: 12] ee r AW qos threshold register 
gpu 
arqos_threshold_ | [11:8] a AR qos threshold register 
gpu 


moso a w [so [0 DE 
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8.13.2.7 GPU_CGM_FDIV_NUM 
0x00000018 GPU_CGM_FDIV_NUM(0x00000000) GPU_CGM_FDIV_NUM 


0x00001018 GPU_CGM_FDIV_NUM SET Ein hall 


0x00002018 GPU_CGM_FDIV_NUM CLR GPU_CGM_FDIV_NUM 


Br |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 |16 
name | = 


Reserved 


Twe = 


Peel PPP) PPP) PP Ppt, 
Ta TSTS TS T TSTS Ta TT 
w) ë ë e ëO 
KEES ES ER EES ES ES EES ES ES HHR 


GPU_CGM_FDIV_NUM 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena [ora [RO [SO [0 ea 


cgm_gpu_fdiv_nu | [3: 0] RW S/C GPU core clock fraction div's 
m numerator 
8.13.2.8 GPU_CGM_FDIV_DENOM 


0x0000001C GPU_CGM_FDIV_DENOM(0x00000000) APU PAM DN DENS 
0x0000101C GPU_CGM_FDIV_DENOM SET ER 


0x0000201C GPU_CGM_FDIV_DENOM CLR SES 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 19 |17 | 16 | 
| Name | see el 


Reserved 


Ce | 


mea f o e e e e e e e 
Cer Jejel elelee ie ee 
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KSE ER 
EES 


GPU_CGM_FDIV_DENOM 


Field Name Type | Set/Cle | Reset Description 
ar pas 


cgm_gpu_fdiv_de | [3:0] E core clock fraction div's 
nom denuminator 
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